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[OrFicraAL NOTICE. ] 
Sixth Annual Meeting, lowa District Gas Association. 
—$ —— 
Iowa District Gas ASSOCIATION, 
OFFICE OF THE SECRETARY, 
Des Morngs, I4., May 28th, 1910. 

To the Members, Iowa District Gas Association : The Sixth Annual 
Meeting of the Iowa District Gas Association will be held in Sioux 
City, Ia., June 15th, 16th and 17th, 1910. The meeting will be called 
to order at 10 a.m., June idth, by the President, Mr. Geo. H. Waring, 
of Omaha. The following papers will be read : 

‘The Gas Company’s Policy Toward the Public,” by Mr. Camp- 
bell Fair, Oskaloosa, Ia. 

** Depreciation,’’ by Mr. R. Shacklette, Detroit, Mich. 

** How we Increased Gas Sales in Lincoln,’’ by Mr. J. E. Shuff, 
Lincoln, Neb. 

‘** Boiler Fuel Leaks,’’ by Mr. J. B. Myers, Omaha, Neb. 

‘* Advantages of High Pressure in a Low Pressure System,’ by 
Mr. B. C. Adams, Lincoln, Neb. 

** Distribution in a Small Gas Plant’ (Special references to gen- 


eral operation, street leakage, station meter, etc.), by Mr. A. W. 
Borden, Hasting, Neb. 


The following standing committees will report: New Business ; 
Gas Works’ Construction ; Gas Manufacture; Distribution ; Uniform 
Svstem of Accounts. 

In addition the following special features will form part of the 
programme : 

1. A lecture by Mr. Rufus C. Dawes. 

2. A lecture by Mr. Norman Macbeth, illustrated with lantern 
slides, on ‘‘ Illuminating Engineering Factors in Gas Illumination.”’ 

3. A lecture by Mr. J. B. Klump, on the ‘‘ A BC. of Calorimetry.” 

The headquarters will be at Hotel West. Best accommodations 
are always obtained by reservation secured in advance. For fur- 
ther information address, G. I. Vincent, Sec’y and Treas. 








{OFFICIAL NOTICE. ] 
Third Annual Convention, Canadian Gas Association. 
; - 


CANADIAN Gas ASSOCIATION, 
OFFICE OF THE TREASURER, 
Woopstock, Canapa, April 19, 1910. 

The Third Annual Convention of the Canadian Gas Association, 
and. the first gas show ever held in Canada, will be held in Alexandria 
Rink, Hamilton, Ont., June 6th to 11th, inclusive. The Canadian_ 
Gas Assoeiation indorses to the fullest measure the exhibition.~ 
Yours truly, ‘A. W. Moore, 
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Tue Finats, SOUTHWESTERN, ELECTRICAL AND Gas ASSOCIA’ 
Completing our mention of that which happened at the Beaumon 
(Tex:) meeting of the named Association, it may be noted that the 
officers elected for the ensuing year were ; 


~ BRIEFLY TOLD. 
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President —W. B. Tuttle, San Antonio. 

First Vice-President —Jos. E. Carroll, Beaumont. 
Second Vice-President—E. T. Moore, Dallas. 
Third Vice-President—D. G. Fisher, Dallas. 
Secretary—H. B. Head, Stephensville. 
Treasurer—A. E. Judge. 

Editor Question Box—Dr. A. C. Scott. 


Houston was selected as the next meeting place. To show how the 
members regarded the meeting it is only necessary to here republish 
the second ‘‘ Whereas ”’ in the resolutions adopted right before final 
adjournment : 

‘* Whereas, It is the sense of the Association that this has been one 
of the most important meetings in its history, during which much 
business of importance has been transacted.”’ 





JuNE Megtinc, New YorK S&cTION, ILLUMINATING ENGINEERING 
Socrety.—The June meeting of this Society will be held in its head- 
quarters (29 West 39th street), the evening (8:15) of the 9th prox. 
Two papers are on the list: ‘‘ Photometric Units and Nomenclature,’’ 
by Dr. E. B. Rosa, of the Bureau of Standards, Washington, D. C. ; 
_ and ‘‘ Incandescent Electric Lamps as Secondary Standards of Lumi- 
nous Intensity,’’ by Messrs. Clayton H. Sharp and Preston 8. Millar. 
Secretary Marshall informs us that it is likely both papers will be 
available in printed form the night of the meeting. Members should 
bear in mind that this is virtually the annual closing session for the 
‘fiscal year, and that the election of officers for the following twelve- 
month will take place. 


CURRENT MENTION— 

Mr. GeorGe P. Davis, Manager of the Mount Clemens (Mich.) Gas 
Light Company since 1900, has been transferred to the management 
of the Holland City (Mich.) Gas Company. Mr. Archie Goss, of 
Iron Mountain, Mich., will succeed Mr. Davis as Manager of the Mt. 
Clemens plant. 





A RECENT issue of the Philadelphia Inquirer says that to determine 
the best way to utilize a large flow of natural gas in the Transylvania 
(or southeastern) section of Hungary, an accredited commission from 
the Hungarian government is in the United States, with a view to 
visiting, for close inspection, our different natural gas producing dis- 
tricts. The Commission is composed of : Maximillian Herrman, Prof. 
Royal College of Mines, and Messrs. Francis Venutsko and Francis 
Boehm, expert mining engineers of Hungary. They arrived in this 
country early the present month and left for Washington the 2ist 
inst., where they will remain until the first week in June, and from 
there they visit the gas fields of Indiana, Ohio and Pennsylvania, 
winding up their professional tour in the Texas district. They then 
return to New York, remaining in this vicinity for a fortnight or so. 
The discovery of natura] gas, in quantities sufficient to make it a 
profitable undertaking to distribute the same in Hungary, came 
about through accident, the first vein having been pierced by a 
driller who was boring for a salt deposit. An investigation disclosed 
that the drill had penetrated a tremendous collection of gas (the first 
well disclosed a surface pressure of 1,600 pounds) which Dr. Herr- 
man declares exists in unlimited quantities, covering an area of not 
less than 500 square miles. The Hungarian government at once as- 
sumed charge of the “‘find,’’ ordered the well capped and appointed 
the Commission to determine how and where the best practice in the 
supplying of natural gas on commercial account could be attained. 
We bespeak for the Commission that attention which the importance 
of its mission here seems to demand. 


AcoorDING to the official figures of the United States government 
on the subject, the outputs of petroleum for the year 1909 compared 
with those of the preceding year, showed little change in actual pro- 
duction, but the selling price of same showed a reduction in value 
of perhaps 9 per cent. 


THE fraternity are cautioned against a chap named Edgar M. Wat- 
son, who has been swindling gas companies in Massachusetts. His 
method of procedure was this, as practiced in North Adams, Mass. : 
He would pretend that he was employed by the gas company as a 
meter reader and collector, and, having read the meter, if the cash 
were not at once forthcoming, he would inform the consumer that, if 
the bill were paid to him immediately, the company would accept its 
face value, less 20 or other per cent. It was a crude scheme, but it 
worked well for a week or so among the thrifty housewives. He had 


an excellent knack of selecting his victims. 4 





THE proprietors of the Allentown (Pa.) Gas Company have just 
concluded a very successful demonstration of the uses of gas on do. 
mestic account, which exhibition lasted several days and nights. Tlie 
attendance was representative of the ‘* best families ’’ of Allentown, 
and the results—that is, immediate results—were the sale and placin, 
during the exhibition week, of two score or more appliances for using 
gas on other than illuminating account. 


A most interesting convention was held in Cairo, Ills., about a 
fortnight ago, which convention was the Fifth Annual Meeting of 
Illinois Mayors’ Association. Cities of the State, to the number of 53, 
were represented. George Parsons, Mayor of Cairo, delivered an 
appropriate address of welcome, to which the President, Joseph FE. 
Paden, of Evanston, responded in a way that caused occasional out- 
bursts of applause. A paper that attracted much attention and com- 
ment was handed in by W.T. Raleigh, Mayor of Freeport, whose 
theme was ‘‘ Public Service Corporations and Their Control.”’ An- 
other feature was the discussion of a resolution (adopted) directing 
the Association to endeavor to have the Legislature passa law giving 
the cities the right to order reductions in the selling rates of gas and 
electricity. During the debate on this matter one Mayor remarked 
that it was not likely the Legislature would be over-puissant in this 
respect, since a measure of that nature might interfere with the per 
quisites of the State’s representatives. The entertainment had was a 
trip to Mound City and a visit to the wonders in the settlement of 
Mounds, and a ‘‘ smoker,”’ at which Mayoral dignity suffered several 
assaults. We would imagine that the gas men might find it advan- 
tageous to have a representative at these ‘‘ gatherings.” 


Mr. C. M. Scuwas, finding that he had surplus gas from his coking 
plant, proposed to pipe that surplus to the cities of Allentown, Easton 
and Bethlehem, but subsequently found himself barred from that 
action by the State statutes of 1874, which gave to gas companies all 
over the State a monopoly of the business of supplying gas, provided 
the selling rates in such places were at figures which enabled the 
companies to pay not in excess of 8 per cent. per annum on their 
shares. 


Tue Judiciary Committee of the Milwaukee (Wis.) City Council, 
has been considering a resolution fathered by Ald. Jacob Rummel, 
who wished or desired that the Milwaukee Gas Company be ordered 
and compelled to lay gas mains in 47th and 48th streets, between 
Vliet street and Pabst avenue. At the request of Mr. Sheldon J, 
Glass, immediate consideration of the measure was postponed to en- 
able him to show that the Company had underway a comprehensive 
mapping in the instance of main extensions. In his argument Mr. 
Glass further said that the Company never hesitated to extend its 
system wherever and whenever such extensions gave any reasonable 
likelihood of a fair return on the investment, even going to the ex- 
tent of advancing the cost of the extension after the first 100 feet 
thereof ; also that when the mains reached the point of returning fair 
interest all the money advanced by householders was returned 
them. 


Mayor LLEWELLYN Jones (we hope we did not miss any of the “I's” 
in his name), of Independence, Kas., has selected a utility board 
(Messrs. Woodson, Pitt, Flournay, Anderson and Bryant), charged 
with the duty of determining whether or not the gas supplied by the 
Independence Gas and Coke Company would yield a “‘ sufficient in- 
come” to the Company were the authorities to pass an ordinance 
ordering a reduction of 25 cents or more per 1,000—the present rate 
is $1.25. 


Tue latest Company to enter the lists as the operator of an automo- 
bile for the speedy transportation of its officials, is the Allentown 
(Pa.) Gas Company. We presume, and certainly hope, that accident 
policies have been secured in and upon the persons of Manager Frick 
and Assistant Manager Davis. 


Mr. W. K. Harrineton, former General Superintendent of Meters, 
Consolidated Gas Company, New York city, has been appointed 
Manager of the American Meter Company’s New York office. Mr. 
Harrington is a man of no mean executive ability, and it goes with 
out saying that he is as familiar with a meter and its Operation as a 
watchmaker is knowledgable respecting a watch. 


At the annual meeting of the Woonsocket (R. I.) Gas Company, 
no change was made in the executive management thereof. Presi 
dent Holden’s annual report showed that the Company’s business 
was ina very satisfactory condition, which is the case in fact with 
every company in which Messrs. Stone and Webster have control. 
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The Possibilities of Gas in the Kitchens of Hotels. 


By Me. J. C. THomas, 


The writer has often heard it said that Mr. Robert M. Searle, the 
sure-enough Manager of the Rochester Railway and Light Company, 
of Rochester, N. Y., rather favored the electric lighting end of that 
Company’s diversified business venturing than the gas lighting sec- 
tion thereof. And the writer has just as often made the reply that 
as Mr. Searle knew his business pretty well it was quite a safe thing 
to say that Mr. Searle could be trusted not to play favorites on Com- 
pany account; quite to the contrary, that he always allowed the pub. 
lic to make the favorite. This latter, of course, is not quite an easy 
matter to one sustained or situated as Mr. Searle is; for under his 
domination are: The gas supply, the electric lighting supply, and the 
transportation of the people over the streets by means of electrically 
propelled tramways. Thus one readily sees it is not every corpora- 


culty?’ ‘‘ Difficulty,” replied Mr. Searle. ‘‘ Where is the difficulty?” 


And the Committee sighed their relief. The upshot of the matter was 
this, as shown in the illustration, and as provided in the following 
text, which Mr. Searle, of course, was not slow in causing to be 
printed in the local newspapers : 

An idea of the magnitude of the problem that was solved may be 
gleaned from the following narrative of the equipment provided. A 
specially constructed hotel gas range, 30 feet in length, weighing sev- 
eral tons, and having an oven capacity equal to the roasting of 1,000 
squabs at a filling. 

Four huge plate-warmers, heated by gas, the apparatus being put 
up to taking care of 5,000 plates. 

An automatic, instantaneous gas water heater outfit, up to an out. 
put of 600 gallons of water per hour, at a temperature of 160°. Gas 
heated coffee urns, capable of supplying coffee to 1,200 people. 
A gas heated hot water tank, 10 feet long, 4 feet wide and 10 inches 


























tion that so closely appeals to the comfort of its patrons as does the 
one under consideration. However, to show that Manager Searle is 
not oblivious or indifferent to using gas, and to spreading widecast 
the uses to which gas may be put, the writer (even at this late day), 
and especially since the subject has not been heretofore properly put 
before the gas people, would call attention to one specific act of Mr. 
Searle’s Company regarding gas as a kitchener on a huge scale. 

The annual dinner of the Rochester Chamber of Commerce was this 
year held, March 18th, in Convention Hall, and the guest of honor 
was President Taft. The problem of the proper cooking of the food 
hecéssary to quiet the appetites of 1,000 people, especially when one 
remembers the menu was an exceedingly elaborate one, and included 


vere they served cold, or vice versa. In this extremity Mr. Searle 


Yas appealed to with the query: ‘‘Can you help us out of our diffi- | 





| tune. 
in its numbers some delicate bits that would be worse than appetizing | 


deep, designed to accommodate many cylindrical copper vessels for. 
keeping the soups at necessary temperature. Three great ventilating 
fans, 36 to 42 inches in diameter, with self-contained motors, made 
especially for the occasion by the Rochester Motor Company, and 
capable of displacing 50,000 cubic feet of air per minute, was installed 
with a view to keeping the buildiug free of odor incident to the culi- 
nary operations. And there you have it. 

The sequel to all this is that the kitchen responded satisfactorily to 


draught made upon it, not a hitch occurred anywhere, and the cooks, 


with their assistants, worked in a temperature and atmosphere that, 
in abetting their comfort, enabled them to do things up to the proper 
To complete it all, and to show that perhaps the ubiquitous 
Manager of the Rochester Companies is expending some money in 
featuring gas in the ‘‘ Flour City,” the writer reserves for a finale 
the statement that the equipmentfof this kitchen, save in the instance 
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of the fans, which were gratuitously provided by the Rochester Motor 
Company, and the gas used therein in preparing for and keeping up 
the dishes of the feast, was given to the Chamber of Commerce with 
the compliments of the Rochester Railway and Light Company. 








The Measurement of Light and Illumination. 
i ee 
{Communicated by a Resident of Highgate, London, England.]} 


The Illuminating Engineering Society in London, which held its 
inaugural meeting in November of last year, has already devoted 
_ several of its evenings to interesting discussions on somewhat orig- 
inal lines. Recognizing that, during its first year of existence, it 
would be well to devote its attention to increasing its circle of mem- 
bership and stimulating public interest in the work of the Society, its 
members frequently have put aside evenings to general discussions, 
showing the width of the subject with which the Society has to deal. 
A special feature of the discussions already held has been the con- 
tribution of views .from corresponding members of the Society, 
chiefly well-known authorities in different European countries and 
in the United States. 

The first two meeting of the Society this year were given up toa 
discussion on ‘‘Glare,’’ both engineers and physiologists participat- 
ing. It soon became evident that there were too many points yet 
unsettled in connection with the subject for any immediate decisions 
to be arrived at, and it was eventually resolved to appoint a com- 
mission to inquire into the matter. 

The third meeting of the Society, held March 15th, was notable for 
a discussion on ‘‘The Measurement of Light and Illumination.”’ 
This, too, proved to require a second evening's discussion, even 
though it were only attempted .to deal with the various points in a 
very general manner. In accordance with custom in these discus- 
sions the Society had prepared a list of queries which were circulated 


previous to the meeting. It was decided on the first evening to deal 
with those questions relating chiefly to the principles of light- 
measurement, leaving the more practical applications of the subject 


for a second discussion. 

Photometrical experts were well represented, many of the best- 
known authorities taking part. Thus, Prof. A. G. Vernon-Harcourt, 
the inventor of the 10-candle power standard of light, gave his ex- 
perience of tests in lighthouses, and Prof. Fleming, who has done a 
great deal of work in connection with standards of light, expressed 
his conviction that the standard of light of the future must be of an 
incandescent nature. 

Another contribution to the discussion of considerable interest was 
that of Mr. A. P. Trotter, who spoke on the equipment of technical 
colleges, which he stigmatised as in many cases very unsatisfactory. 
It is rather curious that the technical institutions seem inclined to 
err in either one or another respect as regards photometric apparatus. 
Either they install needlessly complex and elaborate apparatus or 
they are contented with obsolete methods. It was also recognized by 
Dr. K. Stockhausen, of Dresden, who had sent a written contribution 
to the discussion, that the equipment of many technical colleges in 
Germany was not all that could be desired. In very few cases were 
they in a position to test both gas and electrical sources. However, 
he added that considerable improvement had already been made and 
he thought that things would be much better shortly. One modifica- 
tion in photometric measurements which, Mr. Trotter suggested, had 
not received the attention it deserved from those responsible for the 
arrangements for testing in technical institutions, was the plan of 
keeping the photometer still and moving one of the sources of light. 
In the case of gas flames, such as the pentane standard, this is not 
very convenient; but electrical glowlamps lend themselves specially 
well to the method. 


| cases the readings are naturally very uncertain when it is necess; 
to obtain the polar curve of light distribution by a point-to 
|method. For example, Prof. J. T. Morris, who spoke in this d 
sion, showed some diagrams illustrating how the candle pow 
| many arc lamps was constantly fluctuating —he got over the diffi: ulty 
to a great extent by the use of two mirrors atan angle of 180 In 
| addition it is, of course, very convenient to be able to obtain the 
|mean spherical candle power by the aid of a single measuremen. 
| It is, therefore, somewhat surprising that the use of apparatus of 
| this kind has not received more attention in Great Britain. In Ger. 
'many, where the globe photometer was developed, there are many 
such instruments in use, and a ¢ertain amount of work has been done 
on the subject in the United States. Dr. C. H. Sharp, for example, 
who contributed some remarks to the discussion dealing with this 
matter, has recently undertaken experiments in this direction. 

A very interesting contribution to the discussion was, however, 
made by Dr. W. E. Sumpner, of the Birmingham: Technical School, 
who explained a. novel and ingenious methad gf treating the prob. 
lem. In order to determine the mean spherical candle power of an 
arc lamp, he proceeds as follows: The arc lamp is placed at a cer. 
tain height in a photometer room with blackened walls and serves to 
illuminate a long, vertical strip of white paper. The width of this 
strip varies according to its height, being so adjusted that the total 
amount of light reflected from the whole white strip is a measure of 
the mean spherical candle power; the proper shape for the sheet 
merely depends on the position of the source. The light reflected 
from the strip is then measured by a photometer. 

Another matter, which received some attention from Mr. J. 8. Dow 
and others, was the sensitiveness of photometers. Mr. Dow pointed 
out how the results of different observers had been expressed in very 
different ways in the past, and were not properly comparable one 
with another. One point deserving attention was that the best con- 
ditions of measurement depended on securing the right illumination 
of the photometer screen. When the illumination fell below 1 can- 
dle foot there was a distinct loss in sensitiveness ; but above this value 
the sensitiveness of the eye to light and shade only increased very 
slowly. 


yr of 








also dealt with this question. 
fluential is the physiological condition of the eye in causing differ- 
ences in photometric sensitiveness. In darkness, for example, the 
eye undergoes a gradual adaptation to the changed conditions and its 
appreciation of light and shade becomes correspondingly acute. Cer- 


A written communication, from Dr. K. Stockhausen, of Dresden, 
Dr. Stockhausen points out how in- 


tainly the exposure of the eye to a glaring source of light, even for 
a few instants, leads to a marked loss in accuracy and sensitiveness. 


Another matter which ought to receive attention from workers in 
photometry is the necessity of screening the e ye from stray light. for 
such light produces a haze and makes the retinal image less sharp. 
A photometer should, therefore, always be provided with a suitable 
screen, rendering it impossible for the eyes of the observer to see the 
sources of light tested, or any other light of undesirable. brightness. 
Here we see an instance of how the question of ‘‘ glare ’’—the matter 
recently under discussion by the Society—also becomes of moment i1 
connection with photometry. 

It is, of course, impossible to do more than make very brief refer- 
ence to a few of the points.raised in this discussion, which is to be 
continued ata future meeting of the Society. The ground covered 
was exceedingly wide. 

Another special feature of the meeting was the exhibition of photo 
metrical apparatus. Thus, Messrs. Everett, Edgcumbe & Co. ex 
hibited the most recent form of bench equipped with a flicker pnoto- 
meter, and flicker instruments of the Bechstein type (Messrs. Franz, 
Schmidt and Haensch) were also shown. 

A very important and interesting feature was the opening of the 








discussion by the President, Prof. 8. P. Thompson, who prefaced the 


Another respect in which, it was suggested, technical colleges were | discussion on more technical points by an explanation of the princi: 


not up-to-date, was their backwardness in studying **integratin 


g | ples of photometry. His remarks were illustrated by demonstrations 


photometers,”’ such as the Ulbricht globe. This apparatus, it will be | with large models of all the chief types of photometers. 


recalled, consists of a large, hollow sphere, the interior of which is | 


Mr. A. P. Trotter also exhibited a series of small models of phot 


covered with some pure, white diffusing material. The source of | meters for educational purposes. 


light is inserted in the interior of the globe, and the light is reflected | Mr. J. 8. Dow had an exhibit illustrating the qualities of red 
hither and thither on the inclosing white surface, the brilliancy of | blue light from the standpoint of acuteness of vision. A box 
which thus comes to be a measure of the total meau spherical candle | divided into two portions, illuminated respectively by blue 

power of the source. The brightness of this surface is studied photo- from a mercury vapor lamp screened with blue glass and red |! 
; . from an electric glow lamp screened with ruby glass. When pri 

Now, this apparatus is considered very convenient for the study of | types, etc., were placed under these lights it was found that, noty ith- 
sources of light of a somewhat fluctuating character, for in such | standing the somewhat greater brightness of the blue, the detail 


metrically through a little window in the side of the globe. 
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ij} minated by the red light appeared much the sharper. It must be | 


acved, however, that this effect is not seen in the same way by every- 
poly and depends to some extent on the peculiarities of the observer's 
eve. Ata future meeting of the Society the discussion of the meas- 
urement of illumination and the more practical applications of the 
suvject will be taken up. 








The Blow Out Apparatus. 
em 


a 


The blow out apparatus of the boiler, tank, cistern, holder or other 
reservoir containing steam, air, gas or the like, should be used only 
for the purpose intended. In addition to the bottom blow out, the 
surface blow out is also useful. Ina certain gas works visited by the 
writer a horizontal return tubular set of boilers was in use. The 


blow off pipe should have been at least 24 inches in diameter. It was} 
little less than 2 inches, consequently the capacity of the pipe was | 


not enough when most needed, and an accident was narrowly 
avoided. Some of the blow off pipes are furnished with poor valves. 
Then there are valves which are not in good operating condition, due 
to clogged gearing, worn yalve seats, bent parts or other retarding 
factors. There have been instances in which the blow off has failed 











will render almost any system nil. Any sluggishness in the blow 
off will make itself felt in the system. Fig. 2 is an arrangement to 
give an effective circulation in cases in which the common plan will 
not answer the purpose. The blow off pipe is joined with the steam 
space. The additional pipe extends up in the rear of the boiler as 
shown, passing over to a connection with the steam space above. The 
necessary valves are put in for controlling purposes, as indicated. 

In one plant I noticed that the engineer used the feed water pipe 
for a blow off. This method, of course, permits the cold water to 
strike the sheets where not intended, unless the feed is altered. 

Fig. 3 presents a plan for the surface blow off. The floating, 
scummy impurity on the surface of the water in many boilers is very 
annoying, and compounds are put into the water to remove this 
foreign stuff, and there are patented contrivances to mechanically 
separate the matter and cast it off ; but the engineer has his troubles 
with the same, regardless of the contrivances used for effecting a 
remedy of the evil. The steam bubbles often get interfered with and 
held flat, because of the weight of the stuff floating on the surface of 
the water in the boiler. Then, there are occasions on which a pro- 
portion of this stuff finds its way to the cylinders of the engine and 
trouble begins. Much of the mud-producing substance can be pre- 
cipitated. The arrangement illustrated in Fig. 3 is one of many by 
which the troublesome material can be kept off from the boiler plates. 


A mouthlike, funnel-shaped piece is arranged near the surface of 











































































































































































































to work, due to sand getting into the valve. I would examine the 
operating parts of the valve carefully quite often. 

Some engineers favor the 2-valve system for all blow off pipes, 
for the reason that there may be something wrong with one valve 
just as you areclosing itdown. The defect may prevent the shutting 
otf of the outlet and you might lose all of the steam if there is no 
second valve to fall back upon to shut off the pressure. 

A good way to put in a blow off pipe is shown in Fig. 1.. The lead 
from the interior of the wall can be furnished with a plug outside the 
wall, for the purpose of making a‘drain when the pipe gets clogged 
With sediment. Often the scale gathers in the square elbows, there- 
fore, round ones are advised. A tee can be put in anywhere for tap- 
ping purposes, if desired. A tee with a cleaning plug is very useful. 
The regulation blow off valves will, of course, be employed, for any 
other kind will not give satisfactory results. When you get the drop 
"ight, a valve can be put in that too, which drop can terminate in the 
‘rain or to whatever it is desired to have the exhausted steam carried. 
in some places the blow off leads into pipes that carry the steam to 
points where the steam can be utilized to best advantage, instead of 
‘osing it entirely. 

I have seen blow off pipes so arranged that the circulation is 

‘indered. It will not do to have the water circulation interfered 
- ith; yet-this happens quite often. The lack of effective circulation 





the water to skim off such floating impurities as the current of water 
makes its way towards the circulating pipe. A piece of flanged pipe 
is used for the settling chamber, this pipe being entered into the 
same to the depth needed to effect an entrance of about half the 
depth. 








Some Remarks on Gas Compression. 
poe On 
(Prepared for the Fifth Meeting of the Natural Gas Association of 
America, by Mr. H. R. Davrs.] 


On the average natural gas consumer the mention of gas compres- 
sion has a peculiarly irritating effect. He has heard that the large 
compréssing stations of the natural gas companies are maintained for 
the purpose of pumping air into the pipe lines, and whenever his gas 
bill exceeds his own modest estimate of what it should be he proclaims 
his belief. This rumor started when the first compressor station went 
into operation, and the truth has been trying to overtake it ever 
since, with small ‘hope of success. The man in the natural gas busi- 
ness, not directly concerned with the transportation, knows that 
compression helps in some way to forward the gas from field to mar- 
ket. How, or why, he seldom stops to inquire. 

The natural gas engineer recognizes in gas compression the solu- 
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tion of many of his difficulties. Incidentally, compression introduces 
problems of its own, not all of which have been fully solved. With- 
out compression most if not all of the great natural gas enterprises 
would be impossible. Properly applied, compression increases the 
capacity of pipe lines many times, and makes practical enterprises 
which otherwise would require an investment so large as to be pro- 
hibitive. 

Before going further it may be well to explain just what is meant 
by compression. The atmosphere exerts a pressure varying with the 
altitude, and averaging at sea level 14.72 pounds per square inch. 
For such rough calculations as may be needed here for illustration, 
15 pounds per square inch will be considered as one atmosphere. This 
pressure of the atmosphere must be bornein mind. Men often forget 
it in discussing gas pressure. Even experienced engineers sometimes 
expose themselves to ridicule by neglecting it in their calculations. 

Natural gas, like air or any other gas, occupies a space inversely 
proportional to the pressure upon it. That is, if we have 10 cubic 
feet of gas at atmospheric pressure, under 2 atmospheres, or 15 pounds 
gauge pressure, the same gas will occupy only 5 cubic feet. Under 
10 atmospheres, or 135 pounds gauge pressure, the space occupied by 
the gas will be reduced ;; of the original volume. In the above 
illustration we are assuming the temperature of the gas to remain 
constant. Since, then, putting the gas under pressure so greatly 
reduces its volume, it is clear that the higher the pressure at which 
we carry the gas the greater the volume which a pipe line will con- 
tain. That raising the pressure will increase the capacity of the line 
to convey gas may not be so apparent at first glance. It is a fact, 
however, that the capacity of a gas pipe line increases with the initial 
pressure and at a faster rate. 

Natural gas compressing stations may be divided into 3 general 
classes, according to the nature of their work. 

As an example of the first class, we will suppose a field which has 
been supplying gas toa market 100 miles distant through a 16-inch 
line. Originally, this field had a rock pressure sufficient to maintain 
an initial pressure of 300 pounds on the line. Assuming that a ter- 
minal pressure of 50 pounds must be maintained and using the usual 
formula for calculating the flow of gas, the line under consideration 
is capable of delivering about 35 million cubic feet of gas per day. 
If the pressure of the field falls, until it can maintain an initial pres- 
sure of only 200 pounds, the capacity of the line is reduced to 23 mil- 
lion cubic feet per day. In order to get the original capacity with 
the reduced pressure, it will be necessary to duplicate the original 
line for about 4 of its length, or 75 miles. There is the further cer- 
tainty that even this will shortly be inadequate. 

Now, let us see how compression will help us. A compressing 
station, with power to compress to 300 pounds from any intake pres- 
sure, and with capacity, so long as the intake remains above 100 
pounds, to handle all the gas the line can carry can be installed for 
about 15 per cent. of the cost of a new line. This figure is only ap- 
proximate and varies with every case. The greater the distance from 
field to market, the greater is the advantage of compression com- 
pared with installing an additional line. The proper balancing of 
the sizes of compressor station and line, so as to obtain maximum 
capacity with minimum cost, is one of the most important problems 
which the natural gas engineer is called upon to solve. 

The second application of gas compression is found in relay or in- 
termediate stations. Oonsidering again our problem of the 16-inch 
line, 100 miles long, we will assume that the consumption of gas in- 
creases beyond the line’s capacity of 35 million feet per day. The 
problem now is, shall we duplicate part of the line or install a com- 
pressor station about midway between the terminals? It is evident 
to all that, other conditions remaining the same, a short pipe line 
will deliver more gas than a long one. Placing a compressor station 
near the mid:ile of our pipe line has the effect of making it necessary 
for the field station to deliver gas to a point 50 miles away. Here 
the new station will pick it up and forward it the remaining distance. 
This practically reducing the length of the line by half adds to its 
capacity abuut 35 per cent. The ratio between the costs of the com- 
pressing station and the pipe line necessary to give an equal increase 
in capacity is less in this instance than in that first considered ; but 
the balance is still strongly in favor of compression. Beyond this 
point the ratio diminishes rapidly, and, with the pressure now used 
ou most trunk iines, it is not economical to place compressing sta- 
tions much nearer to each other than 50 miles. The maximum pres- 
sure which the system is designed to carry determines the economical 
distance between stations. The present trend seems to be in the di- 
rection of continually increasing pressures. The high pressures 





make possible the use of smaller pipes and reduce the number o 
compressing stations necessary on long lines. 

The third application of gas compression might perhaps be include 
in the first class considered. It is the use of small compressing sta- 
tions to render available isolated gas pools of low pressure at sone 
distance from the main line. Were the gas from such a field allowed 
to flow to the main line compressors, with only the field pressiire 
behind it, the low intake pressure would effect a reduction in the 
capacity of each compressor, and the number of compressors required 
would be correspondingly increased. A small compressing station 
at the field will usually show a marked economy, as compared with 
the large main line compressors and enlarged field pipe lines which 
must otherwise be used. Besides this, these local compressing sta- 
tions increase the output of a field so greatly as often to pay for their 
erection inside of a year by this increase alone. 

The distinctive feature of the compression of gas is the variable in 
take. In air compression the intake pressure is almost always the 
pressure of the atmosphere, which is practically constant. In hand- 
ling natural gas, any one of 100 causes may affect the flow of gas in 
such a way as to make the intake pressure vary within wide limits. 
The capacity of any compressor, or the number of cubic feet pumped 
by it per minute, is directly proportional to the intake. That is, a 
compressor which will deliver 1,000 cubic feet of gas per minute with 
an intake of 1 atmosphere will deliver 2,000 cubic feet per minute with 
an intake of 2 atmospheres, and so on. It is evident then that, as the 
pressure of any field declines, the capacity of the station supplied by 
this field must be correspondingly increased to maintain a uniform 
delivery to the line. The power required to drive a gas compressor 
also varies with the intake, the discharge pressure being constant. 
However, the relation is not so simple as the one given above, for it 
is evident that if the intake and discharge pressures are the same no 
power will be exerted. Also, if there is an absolute vacuum at the 
intake there will be no compression and consequently no power re- 
quired. Then the power must increase for a time as the intake pres- 
sure rises, reach a maximum, and then grow less for any increase of 
the intake. Theoretically, this maximum point is reached when the 
intake pressure is .325 of the discharge. In practice, the maximum 
power is usually required with a rather higher intake than that ob- 
tained by calculation. 

The principles which I have outlined above are now taken for 
granted by all natural gas engineers. In the laying out of a new 
natural gas system every movement of the gas, from well to con- 
sumer, is a matter of exact calculation. The sizes of the pipes and the 
capacities and spacing of the compressor stations are all proportional 
to the work they will be called upon to perform. Being able thus to 
proceed with absolute assurance, we are liable to forget how recent 
are the beginnings of our art, and what a bold innovation it was but 
a few years ago. 

In 1890, Pittsburgh had been using natural gas for a number of 
years, and the field pressures were falling rapidly. Many and var- 
ious were the plans brought forward to increase the supply of gas to 
the city. One man, still known to the engineering profession, advised 
that large steel tanks should be taken to the gas fields, filled with gas 
at well pressure, hauled by rail to the city and connected to the pipe 
lines, where they could give off the pressure they had obtained at the 
wells. Other engineers, among them George Westinghouse, saw no 
way out of the dilemma except by increasing the capacity of the pipe 
lines, and this was the plan pursued by the Philadelphia Company. 

Mr. J. N. Pew, then President of the Peoples Natural Gas Company, 
conceived the idea of handting natural gas by means of pumps. To 
him, undoubtedly, is due the credit for introducing compressing 
stations into the natural gas business. His success was not achieve: 
without overcoming opposition and discouragement. Several of the 
prominent pneumatic engineers considered the plan of very doubtful 
practicability. Others declared it absolutely impossible. About this 
time Mr. Pew met Mr. Greenwood and Mr. Gerdes, of the Hall Stean: 
Pump Company, and it was from these gentlemen that he received 
his first encouragement. They believed his scheme to be practical and 
so advised him. To settle the question without undue expense, the) 
suggested that.a small experimental plant be built. This appealed t 
Mr. Pew, and experiments were at once begui to determine whethe: 
natural gas could be successfully handled by means of compressors. 

A 10-inch by 12-inch oil field engine, of the Mogul type, was pur 
chased, the back head removed, and a gas cylinder, 6 inches in diam- 
eter by 12-inch stroke, was attached to the engine. This machine was 
installed at Wilkinsburg, and there a small pipe system was designe¢ 
and built and experiments carried on for.a month or so. The resu’ 
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was a complete justification of the theories of the builders. Mr. Pew 
immediately placed an order with the Hall Company for the first com- 
mercial gas compressing station. This was located at the Murrays- 
ville field and delivered gas to Pittsburgh. It consisted of a duplex 
24-inch by 30-inch Stearn’s slide valve engine, attached to the rear of 
which were two Hall] 20-inch by 30-inch gas compressor cylinders. 

After less than a year’s operation, orders were placed by the same 
Company for two more machines for the same field. At the very 
outset, Mr. Pew fully grasped the essential principles of pumping 
gas, and immediately obtained a patent on a system, which included 
a large receptacle placed near the compres sing station and attached 
to the pipes coming from the field, thus gaining a large volume of 
gas at the compressor and insuring a uniform flow in the pipe line. 
He was unable, however, to secure a patent of such a scope as to 
prevent his plan being followed by others. Indeed, the success at- 
tending Mr. Pew’s efforts was soon appreciated by his competitors 
and a number of statiofs similar to his were installed in the different 
fields. 

The Philadelphia Company installed, near Cannonsburg, 2 cross- 
compound engines, of the Porter-Allen valve type. As an effort to- 
ward the economical production of power their move was commend- 
able. Unfortunately, they had little conception of the gas compress- 
ing problem, so they decided that a gas compressor could be built 
exactly like a blowing engine, and accordingly built the machine 
with mechanically operated, sliding inlet valves. Furthermore, the 
gas cylinders was built for compound compression. As designed, 
these engines were a failure. Later the gas cylinders were replaced 
by Hall, single-stage, poppet valve compressors, and for the past 10 
years they have been in successful operation. 

This brings us up to the year 1900, in which year the Carnegie 
(Pa.) Gas Company, and the Fort Wayne (Ind.) Gas Company, in- 
stalled stations aggregating in each case about 3,000-horse power. 
These stations were built along the lines of modern steam engine 
practice, with cross-compound condensing Corliss engines, water 
tube boilers, and all the auxiliaries necessary for the economical use 
of fuel and steam. It is worthy of note that these stations were a re- 
markable step forward in the practice of gas compression. The com- 
pressor used on these engines was practically the equal of the best 
gas compressor in use to-day. Modifications of the design used here 
have, of course, been made, but they have been to meet different 
conditions and do not constitute material improvements. 

Since 1900, all the large natural gas companies have been forced to 
the use of compressing stations. Up to 1904 to 1905 most of the 
stations were driven by steam engines. However, prior to that time 
there were afew natural gas managers, more courageous than the 
rest, who turned to the gas engine as the power best suited to the 
work. The first successful direct-connected gas engine driven com- 
pressor was built (1899) by the National Transit Company, of Oil 
City, Pa., from the designs of their engineer, Mr. Klein. Two cranks 
were placed at opposite ends of the same shaft and set at an angle of 
90° to each other. One of these cranks was driven by 4 single-acting 
power cylinders. From the other crank were driven 4 compressor 
cylinders. The 90° angle between the cranks allowed the maximum 
point of power stroke and maximum of compression to come nearer 
together. Eight or 10 of these engines were built later by the Snow 
Steam Pump Works and most of them are in successful operation 
to-day. 

The first gas engine-driven compressor of the present type, having 
the compressing cylinders opposed to the power cylinders, was built 
about 1902 or 1903 for the Logan Natural Gas and Fuel Company 
and installed at Sugar Grove, OU. It was a 400-horse power engine 
with 36-inch stroke. It gave fair satisfaction in spite of some faults 
in the design. These faults were afterwards corrected and the ma- 
chine is giving excellent service to-day. Shortly following this first 
engine the Snow Company undertook the construction of two 4,500- 
horse power engines for the Hope Natural Gas Company and in- 
stalled them at Ilastings, W. Va. 

This brings us to the present standard, twin-tandem, double acting 
gas engine gas compressor, of about 1,100-horse power, so many of 
which have been installed in Ohio, Indiana, West Virginia and Kan- 
sas. This engine has been perfected to a degree which gives little 
prospect of any material improvement or change in design. When 
working at its maximum load of 3 compressions, it uses for fuel 
about 2 per cent. of the gas pumped, an economy which cannot be 
approached by any other power. In point of reliability, it shows it- 


self equal to any demand put upon it for hard and continuous ser- 
Vice, 


The use of gas compression appears to be far from having reached 
its full development. The falling pressure in the older gas fields is 
continually causing the building of new compressing plants, and 
there is little doubt the near future will witness large gas compressor 
installations for the exploitation of fields hitherto unutilized. 








Care and Installation of Regulators. 


i 


[Prepared for the Fifth Meeting, Natural Gas Association of America, 
by Me. M. G. REYNOLDS. | 


As this paper has been assigned to me I will endeavor to give it 
what thought my limited time will permit, and trust, by giving you 
some of my observations and experiences as a manufacturer of regu- 
lators, it will assist in improving the service given. 

To secure good regulation the regulator should have the best condi- 
tions possible, as the best machine cannot do good work if any water; 
obstructions (and especially if any hard particles) collect in the valve 
and seat. In laying mains each joint should be cleaned separately, 
and before connection is made to the regulator the line should be 
blown out to clear it of loose scales and hard particles. During the 
first year’s service of screwed pipe, scales will become detached and 
are carried along with the gas. If a screen is used at the inlet and 
the gas is not clean these scales soon clog and prevent a free flow, 
but if a large cylinder is installed ahead of the regulator and the cur- 
rent slowed up these particles drop and will not get into the regu- 
lator. We have known of such carelessness in laying pipes as to 
find a piece of a fence rail left in the pipe, another where a squirrel 
had made its nest and storehouse in the pipe before it was laid, and 
which consisted of a half bushel of leaves and 20 nuts, which were 
found in a regulator that was reported as not doing its work satis- 
factorily. These, of course, are extreme cases, but we have so often 
found that, where the regulator failed to properly regulate, especially 
on the minimum supply, it was almost invariably caused by some 
hard substance finding its way to the valve and stopping between 
the valve and the valve seat. If it is a scale of iron and the valve 
closes on it, the tight-closing valve is destroyed ; the pressure creeps 
up on the minimum consumption and, of course, it increases until 
the safety valve blows and prevents further raise of pressure, but 
causes much waste of gas. If a regulator of a proper size could 
always be installed to supply the peak load with the valve well open, 
it would allow all small particles to pass through and out of the way. 
The large volume flowing through the pipes moves the scales and 
dirt, so if the regulator is of large capacity, and the valve is only 
slightly opened, it is much more liable to stop the scale in the valve 
and cause bad regulation. So we think it best to consider well the 
size of piping, the pressure to be reduced and the size of the low 
pressure main to be supplied at the reduced pressure, then install a 
regulator large enough to deliver the volume easily. The pressure 
on the high side has much to do with the installation, as the volume 
contained in a given space is about doubled in raising the pressure 
from 4 ounces to15 pounds. The valve capacity of a regulator should 
be equal to the area of the line, so that, should the pressure drop to 
near the discharge pressure the regulator will not retard the passage 
of gas when the high pressure is at its minimum. If a uniform 
pressure could be maintained in the high pressure line of say 20 
pounds, a regulator could easily supply a much larger low pressure 
main. With the latest improvements we have known a 12-inch low 
pressure main being supplied by a 4-inch regulator. This could not 
be accomplished with the pressure the same on both sides of the regu- 
lators—it must have the differential in pressures. If there is a ques- 
tion of supply to a certain point, as there always is where gas is 
transported through long pipe lines, we do not think it advisable to 
install mains and regulators of a much larger capacity than are 
needed to handle the maximum volume that can be delivered at that 
point, as further expense is a waste of funds and may not give as 
good results when the higher pressure is maintained. In the installa- 
tion of reducing stations on a pipe line it is advisable to install the 
regulators in duplicate, so that in case of any repairs or cleaning is 
needed the opposite regulator can take care of the supply. Butif a 
single regulator is used, then a by-pass around the regulator should 
be installed to be used in case the regulator needs repairing, and in 
this condition, with a gauge on the low side, the by-pass valve can 
be gradually opened until it supplies the volume required, which will 
be indicated by a slight raise in the pressure and closing of the regu- 





lator. Then the valve at the inlet of the regulator must be closed 
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tight, after which close the outlet valve, then the regulator can 
receive the needed attention, and while the regulator is being repaired 
observe the gauge and manipulate the by-pass valve to suit the press- | 
ure needed. When the work is completed always open tlie low press- 
ure valve first, then the high pressure valve, which puts the regulator 
in action ; next gradually close the by-pass valve. 
low pressure regulators at different points through a city plant we do 
not think it necessary to use a by-pass at all, but would connect the 
regulator between the high and low pressure mains, using a gate 
valve on both sides of the regulator, so that, if necessary, it can be 
cut out of commission and the necessary volume will come from other 
stations for the short time the regulator is out. 

With clean, dry gas the regulator seldom requires any attention, 
but it is advisable to visit them occasionally. The office gauge will 
quickly indicate an error if anything goes wrong at the station. The 
first regulator that was installed at Iola, Kas., was set within a few 
feet of the well. Three years later I called on the gas company and, 
with their superintendent, went out to see this regulator. He in 
formed me he had not given the regulator any attention whatever 
during the 3 years, excepting to shift the weight to change from 
summer to winter pressure. Being anxious to see its condition inside 
we took it apart and found the valve and diaphragm in perfect con 
dition. This regulator was reducing their well pressure direct to low 
pressure of 8 and 16 ounces. We think it advisable to examine all 
stations twice each year (spring and fall), and if they do not close 
tight, or the diaphragm shows the slightest leakage, take them apart 
and thoroughly clean the inside, especially the valve and valve seat. 
When these are cleaned, put the valve back in place and turn it 
around several times while it is in contact with the seat, then remove 
the valve and you will readily note where they have come together, 
for a bright line shows where the two metals came in contact. If it 
does not show a complete contact on both parts re-grinding is neces- 
sary. Flower of emery, or pumice stone and oil, may be used for 
grinding these metal valves, using a little grinder where the metal 
shows a contact. Put the valve in place, give it a few turns, remove 
and clean it off, and note the results. Continue grinding the high 
places until the valve fits perfectly, this properly done the regulator 
should do as good work as when new. If the regulator has a stuffing 
box and gland, this packing will need some attention, as it is very 
liable to harden and require a very tight gland, which would cause 
much friction and a greater variation in the low pressure mains. A 
diaphragm made of a good grade of rubber should last for several 
years, if the regulator is kept in proper working order, but must be 
renewed if damaged. 

Regulators intended for natural gas were all constructed so that 
they received the controlling power from the low pressure mains, 
which has given very good satisfaction ; but with the advent of high 
pressure artificial gas, which is now being pumped as high as 40 and 
50 pounds, it was necessary-to improve on regulators so as to hold the 
required inches in the water column, a variation of not mere than 
2-tenths was required and secured. This was accomplished by using 
the low pressure, and to this was added a part of the high pressure 
through an auxiliary system which made it possible to secure any 
amount of power necessary to hold a perfectly steady pressure in the 
street mains regardless of the volume needed. The improvements 
made in the various sizes and makes of regulators in the past few 
years have revolutionized the distribution of both natural and arti- 

. ficial gases throughout the entire world. 








The Conservation of Natural Gas. 


ee 


[Prepared for the Sixth Meeting of the Natural Gas Association of 
America, by Me. J. C. McDoWELL. | 


Conservation of our natural resources is a subject of national in- 
terest and general discussion at the present time. The importance of 
this subject to the gas industry is very great, for no other one of the 
Earth’s treasures has been so wantonly wasted as natural gas. The 
elusive nature of this product necessitates unusual care to prevent 





When installing | 


Deposits of natural gas are more generally or widely distribute 
than any other mineral product of the United States. It is found j 
nearly every rock porous enough to contain it. It is closely ass. 
| ciated with petroleum, and the production of oil is nearly, if n. 
always, accompanied by the production of gas in some quantit, 
from the same well, at the same time. However, gas deposits cover 
a much greater area than, oil deposits, extensive areas of gas bearin: 
strata being developed in which no petroleum is found. Whil 
natural gas is so universally existent in the earth, its profitable con 
| mercial exploitation requires that it be found in a rock stratum e), 
'tirely incased within an impervious stratum of shale, and that it is 
‘not accompanied by oil in paying quantities, or salt water in great 
volume. Up to this time’five great regions have been discovered ani 
developed within the United States and Canada.. The principal de 
posit in each of these regions is found in a different geological period 
from the others. In the order of their discovery and utilization they 
are as follows: 

The Appalachian Region.—Extending from the southern counties 
of Western New York, along the west flank of the Appalachian 
Mountain System, through Pennsylvania, Southeastern Ohio, West 
Virginia into Kentucky. Within this region the deposits are found, 
principally in the rocks of the Devonian Period, and in many differ- 
ent strata, varying in depth from afew hundred feet to 3,600 feet, 
and there is little doubt of deposits iu still lower strata. Until very 
recently it was thought that the limit of profitable production had 
been reached in these deep wells, but a recently invented drilling bit 
by the rotary method will, in the opinion of the writer, make it pos- 
sible to drill to a depth of 5,000 or 6,000 feet. Only those who have 
closely watched field developments can fully appreciate the import 
ance of this invention to our industry. 

The Trenton Rock Region.—It extends from the north shore of 
Lake Erie, in the Province of Ontario, Canada, in a southwesterly 
direction, through Northwestern Ohio and the State of Indiana. The 
gas deposit of this region was confined to one formation—the Trenton 
rock of the Lower Silurian period—geologically the oldest deposit 
yet discovered. There was but one producing stratum in this region, 
it being near the top of the rock. The existence of oil and large 
quantities of salt water in the same rock with the gas was a very un 
favorable feature of this deposit, tending to shorten the life of the 
field, which, on account of the depth of the wells, had a_ low initial 
rock pressure. 

The Clinton Rock Region.—Extending from the Province of On- 
tario, Canada, on the north shore of Lake Erie, through Centra) 
|Ohio, to the southern counties of that State. The deposit of this 
region is found principally in the Clinton Formation of the Upper 
Silurian Age, at a depth of from 1,900 to 3,000 feet; geologically it 
lies between the Trenton rock of the Trenton region and the Devonian 
of the Appalachian region. No oil in‘profitable quantities, and no 
salt water of sufficient volume to interfere with the production of 
gas have been found in this formation. 

The Mid-Continent Region.—Extends from near Kansas City, in a 
southerly direction, through Kansas and well toward the southerv 
counties of Oklahoma. The deposit throughout this region, is found 
in irregular sand formations of the Carboniferous Period, at a depth 
of from 400 to 2,00 feet. Many of the developed sands produce 
petroleum in very large quantities and gas in great volume from the 
same wells. Other sands of the same region produce gas in ver) 
large volume, free from oil, and comparatively free from salt water. 

The Caddo Region.—This is a comparatively new region, having 
at present a developed area-of about 300 square miles. Four distinct 
sands, in the Tertiary Formation, each of unusual thickness, have 
been penetrated by the drill at from 800 to 2,309 feet in depth, result- 
in wells of enormous volume, 40 to 70 millions feet open flow capacity 
being not unusual. The field is not yet defined in any direction, and 
the probabilities are that its present area will be greatly enlarged. 

Other regions in the United States are in the incipient stages of de- 
velopment. Our Nation seems to have had almost a monopoly of 
this precious fuel treasure—its value probably exceeding all of the 
vast deposits of coal, of which we love to boast. Stored under great 
| pressure, released by the drill at will, if carries itself to markets far 








, waste; but I speak particularly of the careless, willful, preventable | distant from its source, and is supplied to domestic consumers at a 
waste that has been going on with accelerated pace for more than a | cost very much less than any ottier fuel has ever been, or can be pro- 


generation. Its magnitude is appalling, and it is both fitting and | 
timely that this Association took advantage of the present general 
interest in conservation and, if possible, reduce theoretical to prac- 
tical conservation, by crystallizing public. sentiment into laws that 
will effectually prevent all unnecessary waste of natural gas. 


| duced by them, and has become a source of great convenience, com- 
‘fort and increased happiness to millions of our people because of its 
convenience and cleanliness. 

, The zones of natural gas supply have beeome zones of industrial 


| activity aud inereased population. The wealth of the State and its 
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revenues derived from taxation on account of such increased popula- 
‘ion and the various interests fostered and supported by natural gas 
have been largely increased. States, counties and municipalities 
have, at great expense, equipped State houses, asylums, hospitals, 
-ourt houses and other public institutions. If the supply is carefully 
husbanded and protected it will last for a great many years and con- 
tinue to furnish abundant fuel, and the population, material, wealth 
and other interests of the State will be benefited and enhanced and 
the comfort, enjoyment and happiness of the people greatly increased ; 
consequently, its conservation is a matter of great concern to the 
veneral public as well as to the thousands of stockholders who have 
invested over $300,000,000 in the industry, and to investors in busi- 
ness enterprises affiliated with and dependent upon the natural gas 
industry. j 

The development and operation of every region above mentioned 
have been and now are continuous records of reckless and wanton 
waste. It is difficult to estimate, and more difficult to appreciate, the 
enormity of the waste of this cheapest and best fuel known to civil- 
ization. Its escape and loss are accompanied with so little demon- 
stration that they attract but slight attention from the public. 

If within the borders of the State of Oklahoma a pile of 10,000 tons 
of mined coal was being wilfully burned, wasted, every day by its 
owners, a special session of the Legislature would be called to con- 
sider means to prevent the loss, and regardless of existing laws, 
guarding private ownership, a way would be found to stop it anda 
court ready to sustain the action. Yet at the present time heat value 
and money value, in volume of natural gas, greater than 10,000 tons 
of coal, are daily escaping into the air and lost, 80 per cent. of which 
is easily preventable. 

The history of every oil pool in Uklahoma is a sickening story of 
waste of gas, the latest of which is ‘‘ Hamilton Switch” or ‘‘ Preston.”’ 
There is no doubt that the fuel value of natural gas wasted in the 
production of oil in Oklahoma in the past 5 years has been of vastly 
more value than all the oil produced. 

The same terrible waste has been going on, and now exists, in the 
new Caddo district in Louisiana and the people look on, seemingly 
unmoved, From recent personal inspection and inquiry into condi- 
tions in the Caddo field, I am convinced that not less than 400 mil- 
lions cubie feet of gas is escaping and wasted daily in that field, hav- 
a fuel value of more than 20,000 tons of coal—practically all of the 
waste being preventable. Would the good people of Louisiana stand 
idly by for several years and see a pile of 20,000 tons of coal uselessly 
consumed by fire every day and take no action to prevent it? I think 
not. 

The citizens of West Virginia have for more than 10 years been in- 
differently watching an equivalent of from 10,000 to 30,(00 tons of 
coal, in natural gas wasted daily, and there seems to be only one man 
in that State who raises his voice to prevent it, and although Prof. I. 
C. White, State Geologist, has cried aloud and spared not in trying to 
stop it, his efforts have been unavailing and the pile of coal continues 
to burn. This appalling daily dead loss to the general community is 
unnecessary, and the utter indifference of the public to this awful 
waste seems inexplicable, unless it is from the fact that what is out of 


sight is frequently out of mind. The principal avenues of waste at 
present are: 


1. In drilling for oil in some districts large gas wells are found in 
sands above the oil sands. In many instances the pressure and the 
volume of such wells are so great as to prevent drilling to the lower 
oil bearing sand until the well has been allowed to exhaust its gas 
production into the air, sufficient to permit the resumption of drilling. 
Usually this criminal waste is allowed tocontinue until the gas bear- 
ing sand is nearly, if not quite, exhausted. 

2. Many gas producing sands are entirely free from oil, while gas 
in varying quantities is always found in oil bearing sands. All flow- 
ing oil wells are also gas wells of more or less volume. It is not un- 
common to find an oil well producing 50 to 100 barrels of oil, also 
producing from 5 to 10 million feet of gas per day, the gas, at a low 
rate, being 4 or 5 times the value of the oil. 

3. Leaking gas lines; open flambeau ; blowing off gas wells. 

4. Wasteful methods of utilization. 


The oil producer in his insane greed for riches, fortified by the long 
established custom, is the principal transgressor. Having no imme- 
diate market for the gas of the upper sands, he allows it to exhaust 
itself in the air until the pressure is reduced to a point where he can 
resume drilling ; then he penetrates the oil sand where he may and 


oil and from 5 to 10 million cubic feet of gas, the latter having a fuel 
value at a very low figure per 1,000 of many times the value of the 
oil. In nearly every new oil development the oil wells produce gas 
from the oil sand in considerable quantities. The oil producer, if in 
need of power, uses what gas he requires for power purposes and 
turns the balante loose, looking on any surplus gas as a nuisance to 
be gotten rid of, claiming the right to do as he pleases with his own 
product ; and, in the absence of legislation on the subject, he seems 
to be acting within his rights. 

Through the third avenue mentioned the principal waste is from 
unnecessarily blowing off wells. There are certain districts where 
the traveler can scarcely get out of the hearing of gas wells being 
blown off. Most of this is entirely unnecessary and should be pre- 
vented. The loss through wasteful methods of utilization is gradually 
diminishing, although many millions of cubic feet are wasted daily 
by flat rate sales without meters and by imperfect devices for burning. 
It is a matter for serious consideration when from 40 to 60 cubic feet 
of gas per horse power hour is used under a boiler for driving a steam 
engine, while the same power can be developed by the consumption 
of from 9 to 15 cubic feet per hour in a gas engine of equal reliability 
and cost of maintenance. 

Under our form of government a national conservation law to pre- 
vent waste of gas would be of no avail, except on United States 
government land, all of the present production being on lands held 
by private ownership within the States. They cannot be reached by 
Federal law on this subject ; consequently, if the waste can be pre- 
vented by law, it remains for the State to enact laws for that purpose. 
And, since the oil producer does not ‘seem to appreciate the value of 
the gas he wastes, he should be restrained by law if possible. 

It must be admitted there is a seeming unfairness in preventing a 
man from operating oil wells on his own farm, because he cannot 
market the gas they produce, while his neighbor on an adjoining farm 
who has a gas line to a city may continue to operate his oil wells be- 
cause he has a market for his gas. But public policy often interferes 
with so-called private rights. 


that immense field was practically exhausted in 20 years. I think it 
is conservative to say that 3 times as much gas was wasted in that 
region as was profitably used. When, in the year of 1898, the peuple 
realized the existing riot of waste was rapidly depleting their valuable 
reservoir of choice fuel, they effectually prevented any further use- 
less waste of gas in the field by enacting a law declared to be consti- 
tutional by the Supreme Court of the United States, in a strong 
opinion by Justice White, which said to the oil producer: ‘‘ You can- 
not produce oil until you provide means to separate and utilize the 
accompanying gas.’’ And it also said to the producer and consumer 
of gas that it was against public policy to waste gas, and prohibited 
all waste by either party, providing severe penalties for violation of 
the act. Though enacted too late to conserve the Indiana supply, the 
law was rigidly enforced. 

The present laws of Kansas, Oklahoma and Louisiana do not reach 
the oil producer, and in consequence are of little value for conserva- 
tion. The statute of Indiana for the conservation of oil and natural 
gas should be enacted into law in every State where oil and gas are 
produced. It will be opposed by some oil producers and large oil 
corporations ; they will assert that they cannot produce oil and save 
the gas; that their individual rights are being trampled on, etc., etc. 
In a recent conversation on the subject, the manager of one of the 
largest oil companies operating in Indiana said to the writer that he 
approved of the Indiana law for the prevention of waste of gas; that 
he had experienced no great difficulty in operating oil wells in Indiana 
under that law, and that no oil producer ought to object to the pass- 
age and enforcement of such a law. The writer can point to a large 
number of wells where oil and gas are both being produced from the 
same well, the gas being separated from the oil and delivered into 
large mains at high pressure by means of compressors. 

It is the duty of every member of this Association to join with the 
good citizens of the community in which he resides, who cannot be 
open to the charge of self-interest, to insist that the Legislature of his 
State enact efficient laws to prevent the waste of natural gas.. Use 
the press and the platform. Agitate the question until its importance 
is realized and public opinion demands and secures the conservation 
of natural gas.” 








Mr. H. M. BYLueEssy, head of the firm of H. M. Byllesby & Co., of 
Chicago, has been elected a Director in the Chicago, Milwaukee and 





frequently does develop.a well producing from 5 to 10 barrels of oil 


Puget Sound_Railway Company. 


The Trenton Rock field, in Indiana, was discovered in 1886, and 
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A Rack for Gas Ledgers. 


ee 


At the recent meeting of the Natural Gas Association of America, 
the wrinkle budget proved quite a feature, and in the collection was 
one submitted by Mr. F. W. Stone, of Ashtabula, O., a gentleman 
who is quite as well known in the artificial gas field as he is in the 
natural gas section—and wide and favorably known he is in both. 
His contribution bears No. 9 in the wrinkle budget, and it had to do 
with a rack for gas ledgers in instances where more than one ledger 
is being handled by the bookkeeper. As shown in the illustration 
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the rack is divided into shelves with just sufficient space between 
them to admit the placing of a gas ledger. A roller is placed in front 
of each shelf, with its top projecting from } inch to $ inch above the 
shelf. The end of the ledger is put on the roller and the ledger is 
pushed into position, the roller carrying the weight of the ledger, 
thus allowing it to very easily slide into place. This obviates the 
necessity of lifting one book over another, and any ledger is instantly 
available. 








Average and Maximum Loads of Electric Light and 
Power Stations. 


a 


Mr. Alton D. Adams, in a contribution on this subject to the Elec- 
trical World, remarks: During 6 months of each year the loads of 
electric light and power stations do not usually go above 34 of the 
December maximum. For the entire year the station load equals 4 
of its maximum during no more than +, of the time in some instances. 
The absolute maximum load is probably not carried 50 hours per year 
at most central stations. 

Asa result of these conditions, energy outputs are generally less 
than } what they would be if electric stations operated continuously 
at the maximum load of the year. These facts are illustrated by the 
records of capacities, maximum loads and average outputs of a score 
-.of electric light and power stations for a recent year presented here- 
with. It is evident that facts like those disclosed in these records 
have important bearing on the type of generating equipment best 
suited to electric stations, the costs of operation, the capacity for ad- 
ditional loads at certain times of day and year, and on rate schedules 
that are intended to vary with the cost of rendering the service. 

It is thus a question whether engine equipment that has to operate 
only from 1 to 5 or 10 per cent. of the total number of hours per year 
should be of the most efficient type with the increase of investment 
that this involves. There is some point where high efficiency during 
short hours of operation is more than offset by the greater charge 
for interest, depreciation and repairs. For stations that work with 
average 24-hour loads that are only about } of the yearly maximum, 
much remains to be done in the way of electric heating, the charg- 
ing of storage batteries to displace engines in isolated plants, and 
even in the operation of electrochemica] processes, as well as in the 
increase of motor loads. If electric rates are to vary with the cost 
of rendering the service, it is of interest to know how a consumer 
who contributes to the short hours of nearly maximum load is to es- 
cape the highest rate for energy received at such times. 

Coming to the electric supply systems under consideration, the 
data concerning them are arranged in the accompanying table, ac- 
cording to the number of kilowatts in the average 24-hour load. 
This average is obtained by a division of 8,760, the number of hours 
per year, into the total number of kilowatt-hours generated. Besides 
the average load, the maximum load of the year, the percentage of 
the average to this maximum, and the kilowatts of generator capacity 
are given for each plant. Though the tabulation covers a wide 
range, from the average load of 10,374 kilowatts down to only 66 
kilowatts, there is a striking approach to uniformity in most of the 
percentages of average to maximum loads. 

No definite variation of thé percentage of average to maximunt 





load is to be noted with the size of plant, and it happens that bot), 
the lowest and the highest percentages are found among the statio: 
of rather small outputs. The general force of these percentages is ‘., 
show that the annual outputs generated by the electric stations are 
equivalent to continuous operation at ; to $ of the maximum loads 
The selected stations cover a range of maximum load from 36,324 
kilowatts down to 224 kilowatts, and so represent the character of 
the demands on electric supply systems from great cities to smal] 
towns. The generator capacities in these electric systems run from 
61,400 kilowatts in the largest down to 222 kilowatts in the least. 


Maximum and Average Loads. 


Kw. Kw. Per Cent. Kw. Gummamtor 
Average Maximum Average Generator Capacity to 
Load, Load. to Maximum. Capacity. Max. Load, 

10,374 36,324 28.5 61,400 1.7 
1,893 5,693 33.2 9,625 1.7 
1,146 3,492 32.7 4,900 1.4 
1,004 3,350 30.0 5,290 1.6 
740 2,735 27.0 4,700 Be 
668 2,510 26.6 4,505 1.8 
538 1,650 32.6 3,650 2.2 
482 1,850- 26.0 2,500 1.3 
457 1,510 30.2 2,000 1.3 
424 1,675 25.3 2,300 1.3 
354 1,245 28.4 2,700 2.1 
336 1,325 25.3 2,100 1.6 
291 980 29.7 1,570 1.6 
244 1,100 22.1 1,839 1.6 
219 710 30.8 2,300 3.2 
149 523 28.4 600 1.1 
135 650 20.7 1,195 1.8 
125 500 25.0 725 1.4 
75 224 33.6 222 1.0 
66 308 21.4 340 1.1 


Wide differences will be noted in the proportions of generator 
capacities to maximum loads. Ip more than 4 of the systems, how 
ever, the capacities of the generators were 1.3 to 1.7 times the maxi 
mum loads. These varying ratios for generator capacities must be 
attributed to additions of new equipment as well as to the require- 
ments for reliability and for inductive alternating loads. 

Water power was used to generate important parts of the outputs 
in the system that had an average load of 1,893 kw. and in that with 
336 kw., while water power did most of the work for the average load 
of 75 kw. These three systems show percentages of 33.2, 25.3 and 
83.6, respectively, for the ratios of the average to maximum loads. 
As two of the percentages last named are the largest in the list they 
appear to confirm the general impression that the use of water power 
tends to develop a high load factor. In this connection, however, it 
may be noted that in many instances water power has merely served 
to develop a large motor load without much addition of electric heat- 
ing and residence lighting. Where this has been the resu It the load 
factor may have changed but little with a large increase of average 
load, unless the use of motors is so restricted that the power load is 
not added to the lighting peak on winter days. 

In the supply system where the load factor was only 25.3 per cent., 
in spite of the extensive use of water power, more than 3 of the total 
output was sold to an electric railway, and nearly twice as much of 
the remaining energy was sold for stationary motive pOwer as for 
lamps. With these railway and motor loads added to the lighting 
peak a high power factor could not be expected. 

At the plant with the load factor of 33.6 no energy was sold to elec- 
tric railways, and the sales of energy for motors amounted to 1.6 
times the sales for lamps. The load factor of 33.2 per cent. for the 
next to the largest system in the group is of especial interest from 
the fact that the generating capacity of the water power, though only 
about 4 as great as that of the steam power equipment, was utilized 
to develop a large lighting as well as a large power output. In spite 
of its connected load of more than 6,000-horse power in motors, this 
system sold more energy for light than for power during the year. 
The equivalent lighting load in this system was about 130,000 lamps 
of 16-candle power each. Great varieties of manufactures wer: 
carried on in the service area of this electric system, that of machin 
ery being the leader, but these manufacturers were not mainly of th: 
sort that request the largest amounts of power. 

What can be done by an electric system having steam for its onl) 
source of power in a city of heavy manufacturing loads is shown b) 
the load factor of 32.7 per cent. with the average load of 1,146 kw. 
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In this instance the combined rating of connected motors was over 
6,000-horse power and the lighting load was equivalent to about 
80,000 lamps of 16-candle power, but the sale of energy for power 
was nearly twice as great as the sale for light. Textile industries 
were the great users of energy in the city served by this electric sys- 
tem, and motors connected with the public supply did a good share 
of the work. 

The load factor of 32.6 per cent. with the average of 538 kilowatts 
was secured by the combination of large street and residence lighting 
and motor loads in a territory where there was comparatively little 
store lighting. In this system more than } of the total output was 
devoted to street lighting, and with more than 1,200-horse power of 
connected motors the lighting load exceeded the equipment of 90,000 
16-candle power lamps. 

Quite a different situation in the system with 22.1 per cent. load 
factor and 244 kilowatts average illustrates the proposition that a 
large motor load when unrestricted as to time may do very little to 
decrease the relative importance of the lighting peak. This system 
had motors connected to a combined rating of more than 1,600-horse 
power and sold about twice as much energy for motors as for light- 
ing, but still its load factor was near the lowest in the list. Evidently 
something besides 10-hour motor service is required to even up the 
load curves of central stations. 

For the metropolitan system, where short-hour lighting is in great 
demand, with its average load of 10,374 kw., perhaps the most notable 
fact is that a load factor of 28.5 per cent. was obtained with only 
about 12 per cent. of the total output devoted to street lighting, and 
with the equivalent of nearly one million 16-candle power lamps and 
more than 44,000-horse power of motors connected. 








The Direct Measurement of the Total Light Emitted 
from a Lamp. 
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[Prepared by W. E. Sumpner, D.Sc., M.I.E.E., for the April Meeting 
of the Illuminating Engineering Society, London, England. } 


- The quantity of light emitted by any form of lamp is measured by 
its spherical candle power. The determination of this quantity is of 
commercial importance, and a simple method of making the test is 
much wanted. The best known direct test is by the use of the Ulbricht 
globe. 

This globe no doubt yields good results in practice, but it has some 
defects which prevent its action from being quite accurate. It is the 
purpose of this paper briefly to allude to these sources of error, and in 
particular to discuss whether it is possible to obtain equally good or 
better results by using, in place of the globe, merely a rectangular 
box. 

The accuracy of the action of the globe is dependent on at least four 
assumptions. In the first place, the inner surface must reflect light 
of all colors equally well, and the reflecting power should be high. 
There is no difficulty about this, but if the surface were not quite 
white the error due to selective color action would be most serious, 
quite apart from any difficulty of color photometry. In the next 
place it is assumed that there are no surfaces within the globe which 
absorb or reflect light. This cannot be quite true in practice. The 
small surface used to screen the direct rays of the lamp from the 
photometer window causes some error, though in most cases this error 
may be negligibly small. But when arc lamps possessing globes are 
under test the error may be quite appreciable. Such arc lamp globes 
are usually suspended near the top of the Ulbricht globe, and their 
action tends to prevent the upward rays of the lamp from having 
their proper influence on the photometric measurement. A third 
assumption which is well understood is that the surface of the Ulbricht 
globe reflects light by diffusion only. It must be a matt surface and 
not shine by regularly reflected light. Such a surface is easy to pro- 
cure... But a fourth assumption, which I do not think has been pre- 
viously discussed, refers to the material of the window transmitting 
light to the photometer. It is assumed that this window transmits 
light by diffusion only, that is, it is assumed that none of the rays 
pass straight through it as would be the case with transparent glass. 
The material used for this window must be most carefully chosen, for 
unfortunately any translucent substance like milky glass transmits 
light partly by diffusion and partly by direct transparency, and it 
may quite easily happen that the amount of light leaving the sphere 
through the photometer window is quite as much due to transparency 
as to diffused transmission. In such a case the effect on the photo- 


meter measurement would be serious. Part of the light received 
from the window would follow the law assumed in the theory of the 
Ulbricht globe, and would be due to the light falling on the window 
from all parts of the sphere. But another, and possibly equally im- 
portant, portion would follow a different law, and would be due to 
the brightness of the part of the opposite surface of the sphere, visible 
from the photometer through the (transparent) window. 

These properties of translucent materials I investigated, together 
with a number of kindred matters, in a paper’ read in 1892 before the 
Physical Society. I must refer to this paper for proof of the foregoing 
statement, and also for the proof (given on page 84) of a theorem, 
about a sphere, which I quote below. Its discovery rather surprised 
me at the time. It forms the basis of the action of the Ulbricht globe 
suggested some years afterwards. The theorem was thus stated : 


‘If any complete (or if any portion of a) spherical surface be 
illuminated in any manner, Io, by the direct rays of a combination of 
light sources, the actual illumination, I, will exceed Ip by a constant 
amount all over the sphere, owing to the reflective action of the 
surface.”’ 


This theorem is remarkable for two things —for the ease with which 
it can be proved and for its extreme generality. It does not matter 
how uneven the candle power of the light is or where it is placed. It 
need not be at the center. There may, indeed, be any number of 
lamps placed anywhere within the sphere. It does not matter what 
the reflecting power of the surface is, or how the reflecting power may 
vary from part to part. In particular a portion of the surface may 
have zero reflecting power, which is equivalent to the removal of that 
part of the surface, and this portion may be of any shape we please, 
though, of course, the amount of this increase will depend on the 
particular circumstances of the case. The theorem results from a more 
elementary one, which may be stated thus: Any bright patch on the 
inner surface of a sphere illuminateseach part of the spherical sur- 
face to the same extent. 

Now the brightness B of any part of the surface is related to its 
illumination I, by a simple formula involving 9, the reflecting power 
of the portion of the surface considered. The formula is: 

xB = pl, 
each of these expressions representing the total light sent out by the 
surface per unit area. If we denote by the suffix zero the values of 
the corresponding quantities, assuming no increase due to internal 
reflection, we have also- 

2Bo = plo. 
Now by the above theorem we know that for a sphere I exceeds I by 
the same amount for every part of the surface. B will not exceed 
Bo by a constant amount unless p is the same everywhere, but the ex- 
cess of B above Bo will always be proportional to p. In the case of 
the Ulbricht globe the surface is all of the same reflecting power, so 
p is constant, but it entirely depends on the value of p whether one 
can regard the surface as being equally bright everywhere or not. It 
is now well known that for a complete inclosure (of any shape), whose 
walls have a reflecting power p, the average actual illumination I is 
related to the average initial illumination Io, due to the direct rays of 
the light sources by the formula: 

lo 
l= ae 
or, I= Io + pl; 


so that the constant increase of illumination above referred to is p times 
the mean illumination. A similar formula applies to B. Now if p is 
only 10 per cent., B is essentially the same as Bo, and varies to the 
same extent, but if p is 90 per cent., B is on the whole 10 times as 
large as Bo, and consists of a small portion Bo, which varies from one 
part of the surface to another, together with a portion about 9 times 
as large, which is constant. With the surfaces actually used in an 
Ulbricht globe the value of pis probably about 80 per cent., which 
means that the constant proportion of B is 80 per cent. of the 
average value of B, the rest is Bo, due to the direct action of the lamp’s 
rays, and varies with the candle power in the corresponding direction. 
With such a high value of p the error of the measurement yielded by 
the globe is probably not serious. But there would be a great error 
if p were small and the photometer window partially transparent. B 
would then be simply Bo, due to the direct rays of the light, and part 
of the illumination at the photometer would depend on the mode of 
distribution of Bo as well as on its average value. I tried experi- 
mentally some years ago to arrange a surface of white paper in 








1, The Diffusion of Light, Phil, Mag., 1898, 
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reference to an arc lamp and a photometer, and so to shape the paper 
that the light reflected by it into the photometer would be a measure 
of the mean candle power of the arc. This is possible, because the 
shape of the paper required is independent of the law of distribution 
of the light from the are. But, though possible, this method proved 
inconvenient and is not to be recommended. All I need say about it 
here is that the surface required must intercept rays inclined at angles 
to the axis of the lamp. This is not true of the patch of reflecting 
surface used with the Ulbricht globe, for that part of the light which 
is transmitted to the photometer straight through the photometer 
window when this is partially transparent. This globe can only give 
good results if p is large and if the photometer window is perfectly 
diffusive. 

Since the Ulbricht globe does not act with mathematical accuracy, 
I have considered the simpler case of a rectangular box surrounding 
the lamp and lined with a good white reflecting surface, such as 
white paper or white enamelled iron. Investigation shows that there 
is not any simple accurate formula connecting I with Ip in the case 
of a rectangular box, as there is in the case of asphere. But if the 
reflecting power of the surface is high the brightness will tend to 
become uniform all over the surface, and I find that whatever the 
shape of the surface is we can assume as a first approximation that 


the brightness of the surface is constant, we have as a second approxi- 
mation : 


I = Ip + pIlm and B = Bo + PBm 

or for every portion of the surface I exceeds Ip by a constant amount 
equal to ptimes the average illumination, the same as for a sphere. 
(This follows from equations 1 and 4 of the paper already referred to.) 
Now, this second approximation must be very close indeed to the 
truth in the case of a nearly cubical inclosure with highly reflecting 
surfaces, for it is a matter of common experience that the white sur- 
faces of walls or ceiling in ordinary rooms, so far as the eye can 
judge—and the eye is the only possible judge—are of the same bright- 
ness everywhere, however the lights may be arranged—except in so 
far as shadows on the walls or ceiling may be cast by objects in the 
room or by projections from the ceiling, etc. That is to say, the 
variation of I is mainly due to Ip. Moreover, the equation is cer- 
tainly true in the average, for, as already stated, the averages of I 
and I, must differ by elm. 

Now, suppose the light to be tested is placed at the center of a 
cubical wooden box whose inner surfaces are white and have a re- 
flecting power of about 80 per cent. Let the length of each side be 
one yard and let the box rest on some horizontal surface. Suppose on 
one of the vertical sides a hole is cut of dimensions 2 inches by 1 
inch, and that into this hole is fitted one end of a rectangular wooden 
tube 8 inches long, the other end being closed by one of a pair of 
blocks constituting a Joly photometer. The tube is assumed to be 
horizontal and to be at right angles to the surface of the box. For 
the present we assume that the tube is open at the end fitted to the 
box, and not closed by a glass window, as in the case of the Ulbricht 
globe. The illumination falling on the inner Joly block can be bal- 
anced by that due to a comparison lamp of K candle power placed at 
a distance D feet from the outer block along the line of the tube. 
When the balance is obtained by adjusting D we shall have : 

K 
” hens 
Where B is the mean brightness of the surface of the cube to which 
the tube is exposed, and @ is the solid angle subtended by an area of 2 
square inches at a distance of 8 inches, i. ¢., @ = 2/64. It will be 
readily seen that the dimensions of the patch, on the opposite face of 
the cube, effective in illuminating the inner Joly block at its center, 
will be 10} inches by 5} inches, and its area about 55 square inches. A 
short calculation will show that the above dimensions are suitable. 
For suppose the light within the cube is that of an arc lamp whose 
mean spherical candle power is 300. The light in lumens given out 
by the are will be 4 times 300, or 3,770 lumens. Owing to the inter- 
nal reflection this will be increased in the ratio 1 — p toI where p is 
the reflecting power 0.8; or the total light falling on the sides of the 
cube will be 5x3,770=118,850 lumens. The area of the sides is 6 
yards, or 54 square feet, so that the average illumination Im in lumens 
per square foot (or in candle feet) will be 349 candle feet. The mean 
brightness B™ is obtained from this by multiplying by p and dividing 
by ™, OF the mean value of B is 89 (in candle power per square foot in 
the direction normal to the bright surface). Since ¢ as just shown is 
1/32 it follows from the above equation that the illumination at the 
surface of the inner Joly block is 2.78 candle feet and will correspond 


with quite a convenient balancing distance D if the comparison lam) 
K has the candle power of an ordinary glow lamp. 

To calibrate the apparatus it will be necessary to put a light of 
known mean spherical candle power within the cube, as in the case 
of the Ulbricht globe. The mean candle power of any light used 
with the cube will then be inversely proportional to the square of the 
balancing distance D. The only assumption made is that the bright 
ness of the patch of surface used by the photometer is always propo: 
tional to the mean candle power of the light within the cube. As 
already stated, this assumption is accurate enough providing the re 
flecting power p is sufficiently high. There still remains the question 
of the best position for the photometer tube. It should be so placed 
that it does not point to any part of the arc lamp. This is easily 
arranged, because the area of the patch of surface used is small, less 
than half a square foot in a side having an area of 9 square feet. The 
part of the surface chosen should not be that where the rays from the 
are are strongest, or where they are weakest. We have: 


B= Bo +pBm 


where By is always small compared with the total. All we want for 
perfect accuracy is to have the value of By /Bm the same for the patch 
or surface chosen, whether we test a light of uneven candle power 
like an arc lamp, or calibrate the sphere by a light of fairly uniform 
candle power, such as a Fleming standard glow lamp. This end is 
essentially secured if we choose a portion of the surface the direct 
illumination of which due to an arc lamp is about the average value 
due to that lpmp. For arc lamp testing the photometer tube is prob- 
ably best placed on the middle horizontal line of one of the vertical 
faces of the box and a few inches in from one of the vertical edges. 

As regards the reflecting surface of the wooden box this can be sim 
ply secured by the use of whitewash or white paper, presenting a 
matt diffusing surface such as is assumed in the foregoing argument. 
But a certain amount of regular reflection would not be any disad- 
vantage, so that the surfaces might be of white paint or white enam- 
elled iron. It is easy to see that the regularly reflected rays will, in 
the case of a rectangular box, be successively reflected at different 
parts of the surface, and will tend to produce the desired uniform 
illumination. The aperture of the illuminated inclosure can be 
closed by a diffusing translucent surface suitably screened from direct 
rays, just as in the case of the Ulbricht globe. Whether the extra 
complication would result in increased accuracy can only be deter- 
mined by ‘thorough testing. 

There is an entirely different way of using a rectangular box for 
the present purpose. The theory of this method depends simply on 
the principle of symmetry. There are few if any commercial forms 
of lamp the light from which is not distributed symmetrically about 
an axis. Suppose the rectangular box is resting with two of its sur- 
faces horizontal, and that the light is placed at the center of the box 
with its axis vertical. It is then obvious that there are four vertical 
planes through the axis, each of which divides the surface of the box 
into 2 halves, and that on each of these halves the total light received 
is the same. If A BCD is a horizontal section of the box, and O 
represents the axis, the four planes in question are represented by 
the two diagonals and by the two central lines parallel to the sides. 
The light received by the portion of the surface consisting of the ver- 
tical strip A P, and the two horizontal triangles A O P, will always 
be a fixed fraction of the total light emitted by the lamp, and in the 
case of a box of square section this fraction will be 1/8 (1 — p) or 5/8 
if p is 80 per cent. 

Now suppose the box is formed of wood, and that its internal sur- 
faces are well whitewashed. Suppose the part of the box repre- 
sented by AOP is cut out, and that in its place is fixed a framework 
supporting three surfaces replacing the missing portions of the box. 
Let these surfaces consist of a substance transmitting and diffusing 
light-such as opal glass or engineers’ tracing cloth. The light re- 
ceived by these new surfaces will still be a fixed fraction of the total 
light emitted by the lamp, and this will also be true of the amount 
of light diffused outwards. All that remains to do is to arrange some 
suitable way of illuminating a photometer by this outwardly diffused 
light. This object can be attained by the use of two good mirrors, 
one touching the top and the other the bottom of the box along an 
edge parallel to SO. Each mirror should be inclined 45° to the sur- 
face of the box so as to reflect the light from each triangular area 
AOP along the line OP. The photometer should be placed along 
the line OP produced, and from its position the appearance will be 
that of 3 flat bright surfaces each perpendicular to the line of the 
photometer. If the box is a yard cube the size of these surfaces will 
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be considerable, and: the photometer distances will have to be large 
for accuracy. This will be no novelty in arc lamp testing since the 
intensity of the light necessitates large photometer distances. For 
glow-lamp testing the dimensions of the cube can be made much 
smaller as well as those of the rest of the apparatus. 
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A little consideration will show that the inclosing box need not be 
shaped like a cube as indicated in the above figure. Thus, O might 
be the apex of a pyramid of which A BC D is the rectangular base, 
this pyramid standing on a similar but inverted pyramid with its 
apex at O” vertically under O. If the light to be tested is placed 
within these surfaces, with its axis along OO’, it follows from sym- 
metry that the two triangular areas AOP and AO’P will together 
receive $ part of the light. These surfaces will be equally inclined 
to any line drawn from the center through a point on the edge AB. 
If the photometer be placed along any such line, if the areas AOP, 
AO'P consist of translucent diffusing material, and if the other areas 
have an inner surface of high reflecting power, it follows from what 
has been previously said that the photometer will measure the total 
output of the lamp. No mirrors will be needed as in the former 
case, because all parts of the surface are equally inclined to the 
photometer line. It will also be apparent that instead of two pyra- 
mids we might use two circular cones in the same way. ABC D 
would then be a circle instead of a square, and for the translucent 


part of the surface we could choose the portion between any two’ 


—_ through the axis. This latter arrangement seems the simplest 
of all. 

In conclusion, a word or two about units. It will be a pity if the 
Illuminating Engineering Society help to perpetuate the use of such 
a cumbrous expression as mean spherical candle power. This quan- 
tity no doubt represents the output of light from the source, but its 
value can only be obtained by first of all measuring the output it- 
self, and it is of no use except as a measure of this output. In con- 
nection with electrical theory Oliver Heaviside has declaimed at the 
irrationality. of estimating the output of a source by a flux it pro- 
duces at a distance. It is still more irrational when the source, as in 
the case of light, is of such a nature that we have to imagine an 
artificial mathematical concept styled a ‘*Mean Spherical’’ flux 
existing no one knows where. 

In the case of electricity the rationalizing of the units is now diffi- 
cult if not impossible. The international units are already fixed. In 
the case of light this is not yet the case, in spite of all the congresses 
whose deliberations have left the subject in its present unsatisfactory 
State. It is to be hoped in the case of light that “rational ’’ units 
will in the end be adopted, and that the unit of light will refer to the 
total output of the source, and not to its candle power in any real or 
imaginary direction. 

The difficulties connected with the subject may possibly make it 
necessary to retain, as a concrete standard of light, one having a 
fixed candle power in some specified direction, but it is not necessary 
to continue the use of the phrase mean spherical candle power. In 
practice the makers of both glow lamps and arc lamps consistently 
specify light sources in terms of their maximum candle power. From 
this the total light emitted can be obtained by multiplying by some 
factor, and it is this factor which is wanted rather than the mean 
Spherical candle power. For glow lamps the maximum candle 
power is at right angles to the filament, the mean candle power is 


obtained from this maximum by multiplying by a number which, as 
Prof. Fleming showed some years ago, is always close to the theo- 
retical value 7/4. The total light in lumens‘is got from this by mul- 
tiplying by 47, so that, in the case of glow lamps, the light in 
lumens is theoretically z* times, or approximately 10 times the maxi- 
mum candle power. In the case of arc lamps the light in lumens is 
roughly 4 times the maximum candle power. It seems desirable to 
discard the expression mean spherical candle power and to specify 
lights (1) by the commercial measure, i. e., the maximum candle 
power, and (2) by the ‘‘lumen-factor’’ which when multiplied by 
the above value gives the output of the light in lumens. 








Advertising. 


—— 


[Read by Mr. T. R. Etcock, at the last meeting of the National Com- 
mercial Gas Association. } 


This paper will not suggest unusual schemes to excite interest in 
our product, nor will it disclose any rare or heretofore unheard of 
plan to double the consumption in a year; it will treat only of how 
best to adapt our regular facilities toa campaign for new business. 
What it advises is little more than salesmanship moulded to publicity 
partaking of the nature of salesmanship. 

Advertising to sell gas means more than merely familiarizing the 
public with the name, description and price of your goods. You 
must talk, argue and convince. We cannot be guided by wonder- 
fully successful campaigns with which we become familiar through 
our daily papers and periodicals, campaigns costing vast sums of 
money and designed to reach every reading person in the country. 
In the first place, very few of us have vast sums to appropriate for 
advertising ; and, in the second place, such advertising would do us 
little good. Of course, it may occur that some day will see an enor- 
mous consolidation of all the gas companies in the country, in the 
interest of advertising, and a national campaign carried on, but until 
then the manager of one town will not relish the idea of buying space 
in magazines and periodicals that will be just as effective in scores of 
other towns as in his own. 

Each of us, looking at the narrow confines of his own territory, 
sees but one effective method of general publicity—the daily news- 
paper. A majority of us, I think, are somewhat skeptical in regard 
to the wisdom of investing in newspaper space. The skeptics, I fear, 
are those who feel somewhat alike about all advertising, and their 
opinion in a way is justified, for they have attempted to trace results 
to that which is only advertising in name. In some situations news- 
paper advertising is being splendidly done, and undoubtedly valu- 
able results are being obtained. In this field of advertising we must 
be guided to a great extent by the present trend of the reading pub- 
lic towards advertising in general. To-day nearly as much attention 
is given to the advertising part of a public print as to the news or 
reading section, and advertisements are being read seriously and 
their statements relied upon. 

We have advanced a little beyond the age when to say, ‘* Cook 
with Gas”’ was sufficient to sell appliances. We have already 
reached the consumer who would buy an appliance upon such little 
argument. Of course, continued publicity, keeping the slogan, 
‘‘Cook with Gas,’ before the public has its effect; but we are not 
content with this. We want to reach out in our field, gathering in 
the hard heads and the doubters, showing them they must use gas or 
live a life of trials and extravagance. Upon this theory, then, we 
must go into our newspapers with good, forceful copy, we must argue 
and convince, we must invade the home secrets of the holdbacks and 
picture to or impress upon their imagination the changed conditions 
possible if they use gas, without giving the im pression that our chief 
argument is economy, show that money can actually be saved and 
how it can be saved. We cannot blindly follow or be influenced by 
the wonderful selling of some article due to mere display advertising. 
The word ‘‘ Uneeda’’ sold many crackers. ‘ ‘See that Hump” made 
women swarm to the notion counter, but such articles cost 5 or 10 
cents. Few of our appliances cost less than $10, possibly the majority 
that we wish to sell cust between $10 and $15, or from $15 to $20. It 
takes argument to make a man handover a $10 bill; he wants to 
know what he's getting and why he is getting it. We cannot play 
upon a sudden resolution, a passing whim ; people will often buy an 
article for 10 cents out of mere curiosity, but a man has to be re- 
markably curious to spend $10 on it. He has to be convinced. 

In a situation where direct advertising is done to any extent, it is 
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not so important to use the daily papers, describing and giving prices 
of appliances and lights. In such cases the newspaper can most 
effectively be used for publicity. This does not necessarily mean that 
we must inflict upon the public a great mass of figures, showing 
costs, profits, stocks, bonds, etc.; possibly a small per cent. of the 
public would be interested in such, and even they would not be 
convinced. What our customers like to hear, however, is what we 
are doing to improve their service. We can make such a message 
actually instructive and full of news interest. Few of us realize how 
ignorant the average citizen is in regard to gas. How it is made, 
how distributed, the unceasing care in its manufacture, the eternal 
vigilance necessary to keep it to a certain quality and pressure, are 
sealed books to the vast majority. The consumer’s idea of a gas com- 
pany goes little beyond the meter, the meter reader and a place to 
pay bills; they have used gas for a long time, doubtless all their 
lives, and they regard it as an inseparable part of their existence. 
Anything we tell them of what we are doing to improve their service 
will be read and appreciated, and friends will be made who will be in 
more receptive mood for your direct advertising designed to actually 
sell your goods. 

In such advertising, however, we gain an excellent chance to reach 
the dissatisfied consumer and to gain leads to follow to the appliance 
out of use. We can call on our consumers to test our assertions of 
good service, to let us know of any lamp or appliance not giving sat- 
isfaction, and to form the habit of notifying us when anything of 
any description is wrong. In this we make a very strong first step 
towards increasing the consumption on appliances already installed, 
often a very perplexing problem. It is not necessarily difficult to 
write such copy; design your advertisement so that it is instantly 
‘apparent who is talking, give a straightforward account of what you 
wish to make public and rely on being believed. Do not be afraid of | 
making any assertion that you are sure of too strong. If you are | 
not sure of it, don’t write it. 

Many of us approach the writing of an advertisement with a feel- 


a return postal. If your salesmen are following these letters closely , 
you may not get a great many postals back, but what you do receive 
are worth getting and mean something. Be satisfied if you can check 
up from 1 to 2 per cent. returned. Remember the consumption of gas 
on one appliance pays for a great many letters. By improved writing 
appliances, these letters can be made such a true imitation of an 
original typewritten letter that an expert cannot discern the differ- 
‘ence. Have them addressed at the head of the letter by a typewriter 
|and the signature in ink. A direct campaign can be considerably en- 
\livened by good, well printed and designed mailing pieces. Such 
| forms are used to illustrate the ne or lamp and may be used to 
follow or precede the letter or call of the salesman, to familiarize the 
consumer with the appearance of the article or as a price list to allow 
|opportunity for a choice. Let the gas wo ag A issue these. Some of 
us, for economy sake, use the forms supplied by the manufactureis 
\of appliances. In some instances these are very good, but they usually 
lack the personal quality peculiarly necessary in direct advertising, 


| What you attemptin any phase of advertising, do well. A cheap 
looking advertisement will tend to cheapen the opinion of your goods. 
‘It is part of your display and will be considered as such. Give 
| thought to your show rooms; if you lay out a model kitchen, make 
it a model ; do not be satisfied to have a gas range stand upon a piece 
of linoleum and depend upon the public’s imagination to supply the 
| rest of the scene. Use your show windows as a storekeeper would. 
| They are meant for advertising. Design their display as you would 
‘anad. Change them frequently, have the subject timely and confine 
it to exploiting a certain thing. Just asin writing an ad., endeavor 
'to first arrest the attention of the passerby, draw a mental picture of 
| how the appliance or lamp would appear in their home, and in a few 
pent on a printed sign give some newsy, interesting data, and let 
| them know the selling price. 


| Advertising, in whatever phase you consider it, should be.governed 
by good common sense. Endeavor to look at it through the eyes of 
| your consumer and you cannot go very far wrong. 








Gas Meter Testing in Manchester, England. 


or 
Mr. 8. Dyson, Official Inspector of Gas Meters in Manchester, in 


his seventeenth annual report respecting the work done in the year 
ended March 3ist, furnishes the following particulars : 


The number of meters tested was 41,997, showing an increase of 


ing of fear, primarily for the reason that we cannot think of anything | 
bright enough. If we can readily think of some wonderfully bright | : ; 
handiion: pot rare play on wet rds, or a topical hit ‘el te | to $8,350; being an increase of $670. The amount expended on 
molded to fit our subject, we think om success all but attained. It is | equipment for the year was $595, and this, together with the ordi- 
well to remember the many failures due to freak advertising, adver- nary expenditure of $10,165, makes a total of $10,390. There were 


tising that advertises the ad., not the goods. Good, strong copy is OS becorhaeanrsages MOOS, 68 ANE. Gee aaah. OF The Yeral wet meters 


‘ z * : . _. | tested-—viz., 9,278—253, or 2.71 per cent., were rejected, and of 32,719 
kind that impresses the reader with the effectiveness of the appliance \dry meters tested, 1,533, or 4.68 per cent., were rejected. The num- 
advertised and seems to fit their own particular case. Transport! ber of meters rejected increased from 509 to 1,786, compared with the 
yourself into the mental attitude of the person you address. Picture | previous year, or from 3.30 to 4.25 percent. This was owing toa 
to yourself what they would most desire to know about your appli- /number of old meters being tested which had been in use for a good 


ance, the strong points that would give them a desire to purchase and | a i . : . , 
to convince them it is the very thing they want. For the last 8 years the ‘‘ index test’’ has been applied, with satis- 


: : i : factory results, to all meters belonging to the Corporation. There are 
; Few of us will doubt the efficacy of direct advertising. This really | no statutory powers for this test, and it was on the recommendation 
is salesmanship, a personal contact between the company and the con- | of the Justices’ Testing Committee that it was instituted—the Man- 


sumer. For this kind of advertising we are most fortunate if the card | Chester Corporation consenting to pay an additional fee, so that all 


3,438 compared with the previous year. The fees received amounted 





index system is maintained, a record of every house in your entire | 


field. Aside from its other excellent uses for advertising such a sys- 
tem is invaluable. It provides the finest possible kind of mailing list 
and enables us to reach each consumer with a message both timely 
and appropriate to conditions. If it is properly kept, it is possible to 
work hand-in-hand with the selling force, to reinforce the personal 
call by advertising matter and to reinforce the advertising by the per- 
sonal call. In the event of no card index being used, similar results 
may be obtained, in a small situation, by using the ledgers as a basis 
for a mailing list; but thisis not satisfactory, for the reason that con- 
ditions are not instantly apparent and you lose the valuable connec- 
tion of interest with the selling force. Having your mailing list 
directly before you, it becomes a comparatively easy task to indi- 
vidualize your advertising. The personal letter is undoubtedly 
valuable. The more personal the better. Do not have this letter a 


mere statement by the corporation—have it an actual letter from some | 
In a small situation the signature of | 
the manager or superintendent is effective—in a large city have the | 
signer a man the consumer can actually reach, the district agent or | 
The card index pro- | 


real person to the consumer. 


head salesman stationed at their nearest office. 
vides all manner of excuses for these letters. The non-consumer, the 
user of fuel only, the unpiped house, receives letters; the applicant 
for gas receives a letter on appliances, the buyer of a gas range gets 
a water heater letter, the large houses are sent automatic water heater 
letters, the stores lighting letters, the factories letters on lighting and 
industrial gas, and the well equipped address receives a letter on 
their gas service and inquiries as to their complete satisfaction in 
their use of gas. In every letter, no matter what the subject, inclose 


their meters should have the indices tested, for the protection of the 
\gas consumers. Several gas companies and corporations also send 
| meters to be tested, stipulating that the ‘‘ index test ’’ shall be applied. 
‘During the past year 13,304 dry meter and 5,266 wet meter indices 
were tested, and 56 of them were rejected as incorrect, from the causes 
shown in the following table: 
| 


Upright shaft out of action with drum shaft. 9 
Incorrect number of teeth in index wheels.... 5 
Defective front plates and inaccurate marking 21 


| Damaged fittings and wheels................+ 5 
Index wheels out of action...........0.e000- 9 
Incorrect gearing....... ees ce an abladben 2 

Sea weweee os bee pute 80 de's we 5 


Indices transposed. 


| The most serious cases of error were found in 5 meters, particulars 
|of which are appended. The first 3 had been repaired by the manu- 
facturers, and before being put into use again were submitted for 
testing, while the other 2 —viz., the 10 and 50-light meters—were both 
owned by the consumers and had beén in use on their premises. 


5-light, registering 100 per cent. fast. 
8 iad ee 50 


o slow. 
. of 25 ¥ fast. 
10. “ec oc 150 “ “e 
50 e “c 150 [3 “ee 


Mr Dyson says it is important to mention that all the above meters 
were found correct when tested by the dial, which is in accordance 
| with the provisions of the Sale-of Gas Act, 1859, and the only test in 
general use throughout the country, except in Manchester and Liver- 
pool. He points out that no general charge of carelessness can be 


attributed to an inspector for stamping such meters under the limited 
test of the measuring chambers. The defect is attributed rather to 
the state of the law, and the absence of compulsory powers as to the 
\full testing of the indices or registering. apparatus as well as the 


| measuring chambers of gas meters. 


\ 


The Manchester Corporation during the past year submitted for 
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testing 1,449 meters, which had been in use for 10 years and upwards, 
nearly all of them being owned by the consumers; and 356 of the 
number were found correct and 1,093, or 75.4 per cent., incorrect. 











Bureau of Information, 
The American Gas Institute. 


Under the direction of the Institute it has been decreed : 1, That the privilege of sub- 
mitting questions be limited to members of the Institute. 2. Neither the Board of 
Directors of this Institute, nor the Institute as a body, make themselves in any way 


responsible for the statements of fact or expressions of view given out by the 
Bureau of Information, 


BUREAU OF INFORMATION, THE AMERICAN GAS INSTITUTE, 
HeapQuarTErs, Gas OFFICE BUILDING, 
V. F. Dewey, Chairman. Detroit, Micu., May 23, 1910. 


Question No. 61.—‘* What is the best accepted method of checking 
Orsat analysis results?” 





ANSWER TO QUESTION No. 61. 


The simplest and most conclusive check is to run a duplicate sam- 
ple on a Hempel apparatus for exact gas analysis. An Orsat appa- 
ratus is not adapted to very accurate work. Error is due to the form 
of the apparatus, difficulties of manipulation, and the trying circum- 
stances under which it is used.—Submitted by F. E. Park, Supt., 
Station ‘‘B’’ Plant, Detroit City Gas Company. 





Question No. 62.—(a) ‘‘ What is the easiest method of checking the 
carbon oxide elements of a gas against a total which is about 344 per 
cent.?”” (X x CO + Y¥ x CO, = 34.5 per cent.) 

(b) ‘‘ What values should be given X and Y?”’ 

Answer.—In general, a formula based on the CO and CO, content 
of a flue or producer gas is of little value in checking the analysis 
for accuracy. So many disturbing factors enter into a problem of 
this kind that it is impossible to develop a formula that shall be 
generally applicable. 

In producer or flue gas there may exist three general types of com- 
bustible gases, more or less completely burned : 

1, Straight producer gas, the product of incomplete combustion of 
dry air and dry carbon. 


2. Blue water gas, from the moisture in the air and fuel. 
3. Coal gas, from the volatile part of the fuel. 


If the last two types are absent, an analysis may be easily checked 


if the hydrogen is burned back to water again before the analysis is 
taken. The water acts simply as.a carrier of oxygen, and the result- 
ing gas is identical with the products of combustion of dry carbon 
and dry air. 

A formula for checking the analysis of gas from the combustion of 
dry carbon and dry air would then be applicable to any flue or pro- 
ducer gas, providing no hydrogen were found in the analysis, and 
that the amount of volatile matter in the fuel were inappreciable. If 
dry carbon is burned with dry air the following equations take place, 
considering the combustion to take place in two stages : 

(1) 2C + O, = 2CO 
(1 vol.) (2 vols.) 
(2) 2CO + O, = 2CO, 
(2 vols. + 1 vol. = 2 vols.) 

If just sufficient air is admitted to form CO, the resulting gas will 
contain 34.44 per cent. CO, as previously noted. Equation (2) shows 
that there is no change in volume of the carbon oxide when CO burns 
to CO,. Every volume of CO forms an equal volume of CO,, but the 
oxygen disappears. Hence the per cent. of the carbon oxides would 
remain constant on burning, without excess of air, if it were not for 
the dilution with nitrogen. 

For every volume of CO burned, half a volume of oxygen disap- 
pears (equation 2), and the resulting gas is diluted with se = 
1.904 volumes of nitrogen, where 3.808 is the ratio between nitrogen 


and oxygen in the air: 79.9 


As every volume of CO burned is represented by an equal volunte 
of CO:, every per cent. of CO, represents 1.904 per cent. of nitrogen 
of ‘‘dilution.’’ Subtracting 1.904 per cent. for every per cent. CO,, 
from the original volume considered in figuring the analysis, the per 
cent. of combined oxides will remain constant at 34.44 per cent., if 
the analysis is correct. 

Let x = per cent. CO, y = per cent. CO,, and z = per cent. O;,— 
then, x+y 


(1 — .01904 y) (1 — .04808 z) 
(4.808 = ratio of air to oxygen in the air.) 


100 
20.8 








= 34.44 per cent. 


= 4.808 


from consideration of the composition of the pure unburned producer} The second factor below the line eliminates excess air from the 


gas: 2C + O, = 2CO 
(1 vol.) (2 vols.) 


calculation. 
The following analysis given in Mr. Chas. D. Lamson’s paper on 


The 20.8 per cent. of oxygen in the air doubles in volume in form- 7? Pound of Coal”’ (AMERICAN Gas LicuT JovRNat, P- a mm 
ing carbon monoxide. Hence pure unburned producer gas has 34.44| | Progressive Age,” April 15th, 1910, p. 329; “ Proceedings Ameri- 


per cent. CO: 2 x 90.8 can Gas Institute,” Vol. 4, p. 352), illustrates the operation of the 
100 (—.— ) = 34.44 per cent. formula : 
( 120.8 “s Oxide Flue. 

_Then, if the burned gas and excess air are eliminated from circula- by pape tases Seg vende syns rossr sees — per cent. 
tion, the analysis may be considered accurate in the degree in which Re ae ee a ke es 
the CO content of the remaining pure producer gas approaches 34.4 Dh iuddthapen’ e0dd Keeamaeaeten’ 70.9 
percent. If no CQ is present the CO, and QO, should, of course, be Be 
20.8 per cent. 100.0 ne 

It is the last two types of gas—the blue water gas formed from the 18.7 + 10 


moisture in the fuel and air, and the coal gas formed from the volatile 





= 36.14 
101904 x 10) (1 — 204808 x 4) ~ 20-4 Per cent 


part of the coal—which introduce variables, interfering with the| instead of the theoretical 34.44 per cent. 


operation of any formula that might be devised. It is evident that 
the amount of burned or unburned coal gas coming from the volatile 


A producer gas analysis in the same paper gives the following re- 
sult: 


part of the fuel cannot be determined by analysis, and its effect on are ddidiansekemees 3.7 per cent. 
the analysis estimated, since coal gas is variable in composition and Oye ceecceeerseeeeeeeeneeeeeeeees ie 

the water. formed in combustion condenses out. Therefore, the only eran eeen gy feeewamerere ee 7 4 
possibility of checking an analysis depends upon the assumption that ee ee a, ciabhie 

the amount of volatile matter in the fuel is too low to have any ap- 100.0 sas 
preciable effect. 28.5 + 3.7 


The second disturbing factor (the formation of blue water gas) 


could be allowed for if it were not for the impossibility of knowing 
at what temperature the reactions take place. Moisture reacts with 


incandescent carbon as follows, depending on the temperature : 


Above 1,800° F.: H,O +C =H, + CO 
Below 1,800° F.: 2H,O + C = 2H, + CO, 


= 34.6 





(1 — .01904 x 3.7) (L — .04808 x 0) 


These analysis were both made with an Orsat apparatus from coke 
fires.—Submitted by F. E. Park, Supt., Station ‘‘B’’ Plant, Detroit 
City Gas Company. 


ADDENDUM TO ANSWER TO QUESTION No. 62. 


Kighteen hundred degrees F. is about the temperature at which} Under no circumstances is there a gas producer or water gas ma- 


carbon dioxide is appreciably decomposed by incandescent carbon. 


chine working with absolutely dry air or with pure dry carbon. A 


As there is no way of telling in what proportion these reactions take| very small quantity of any gases containing hydrocarbons would 


place, an analysis showing hydrogen cannot be checked. 
In case no hydrogen is found the problem is greatly simplified, 


vitiate results based on pure carbon. In practice it would be found 
exceptional for the above formula to be of any practical value.—Com- 





since no permanent effect can be caused by decomposition of water, | mittee in Charge, Bureau of Information, V. F. Dewsy, Chairman, 
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Recent Patent Issues. 


Prepared for the Awerican Gas Lieut JoURNAL by Royat E. Burn- 
HAM, solicitor of patents and counselor in patent causes, 833 Bond 
Building, Washington, D. C., from whom illustrations and speci- 


fications of any patent mentioned below may be obtained for 10 
cents. 








958,094. Incandescent Light. R. D. Cody, Chicago, IIls. 

958,102. Gas Burner. L. De Pasquale, San Francisco, Cal. 

958,126. Emergency Cut Off for Gas Pipes. M. A. Horan, Trenton, 
N. J. 

958,185. Regulator for Gas Pumping Systems. E. Schulte, New York 
City, assignor to the United Coke and Gas Company. 

958,245. Gas Apparatus. J. Fischer, Zurich, Switzerland. 

958,261. Mantle Supporting Transportation Device. T. J. Little, Jr., 
Philadelphia, Pa. 

958,357. Inverted Gas Fixture. G. Breck, San Francisco, Cal. 

958,375. Gas Lighting Apparatus. R. M. Dixon, East Orange, N. J., 
assignor to the Safety Car Heating and Lighting Company. 

958,381. Means for Holding Globes or Shades in the Galleries of 
Electric Light, Gas and Other Fittings. S. Falk, London, England. 

958,506. Automatic Gas Valve. J. Hrivnak and J. Batos, Blair Sta- 
tion, Pa. 

958,518. Hydraulic Gas Main. 8S. Meunier, Heaton-Chapel, England. 

958,525. Gas Range Attachment. M. P. O’Donohoe, Nashville, Tenn., 
assignor of one-half to C. P. Ellis, same place. 

958,574. Electrically Controlled Gas Igniting and Extinguishing De- 
vice. E. 8S. Allen, New Haven, Conn. 








Special English Correspondence. 


COMMUNICATED BY Norton H. HumpuHrys. 








SALISBURY, ENGLAND, May 10, 1910. 
Public Lighting at the West End.—What is a Public Lamp ?—A 
National Bereavement. 

Gas has displaced electricity in the principal thoroughfares at the 
West End of London, the Works’ Committee of the Westminster City 
Council, after full consideration of tenders both from the gas and 
electric companies, having accepted that of the Gas Light and Coke 
Company. The district concerned includes Piccadilly, Regent street. 
Pall Mall and other well known thoroughfares, and is at present 
lighted by 71 electric arc lamps, of which 16 are 3,000-candle power, 26 
from 1,600 to 1,800, and the remainder 1,000, and the price paid under 
the contract now expiring is about £17 per lamp perannum. The 
new tenders were for sixteen 3,000 candle lamps as before, and the 
remainder to be 1,800 candle, so that the total candle power was in- 
creased from 105,000 to nearly 150,000, or roughly 50 per cent. The 
electric company quoted £28 and £21 per lamp, for the two sizes 
named, respectively, and the gas company £22 and £15-10s. As the 
lamps are to be on the same columns, in the same position, and sub- 
ject to exactly the same conditions of photometrical testing in situ 
by means of a portable photometer, with penalties for deficiency of 
illuminating power, the tenders are exactly on equal terms. One 
electricity tender involved a cost of £1,603 per annum, and that of 
the gas company £1,204, the present price being £1,209. So that in 
accepting the tender of the gas company, the Committee got 50 per 
cent. more light at less cost. 

All sorts of conjectures, to account for the decisive defeat sus- 
tainéd by electricity, have been put forward by those interested in 
that’ commodity, except the right one. Some suggest that the gas 
company cut the thing too fine, and others that the electricity price 
was toohigh. It is not likely that the Gas Light and Coke Company 
with the staff they have at command, and the experience already 
gained in lighting Aldwych, Kingsway and Fleet street, and other 
important thoroughfares by means of high pressure gas lighting, 
have made any mistake, or that they are prepared to take the con- 
tract at a loss for the sake of the advertisement. It is equally im- 
probable that the St. James and Pall Mall Electricity Supply Com- 
pany, on such an important occasion, would go recklessly into the 
matter, or without a proper understanding of the conditions. The 
true explanation is the fact that in 1896, when the present electric 
contract was taken on, incandescent gas lighting was in its infancy, 
and the large fiat flame burners then available did not yield a duty 
of more than 4 to 5 candles per cubic foot of gas consumed per hour, 






60 candles is available. The Westminster City Council have a» 
proached the question on the basis that candle power represents 
money, and that 1,000 or any other given quantity as indicated }), 
the portable photometer is the same value irrespective of the source 
from which it is obtained. This assumption is not correct, as color, 
diffusive power and other properties are concerned in the value. 
light may have certain objectionable properties that render it wu), 

suitable for use at any price. But the point is that, on the basis 
taken, gas is 12 to 15 times more valuable than in 1896, and that 1) 
corresponding increment can be claimed on behalf of electricity 

The fact may be unpalatable but there is no getting away from i: 

One might goon to claim a good deal more by comparing the cost 
and the quality of mantles available in the two periods named, or thie 
cost of gas in the holder. The science and practice of gas manufac 
ture have not been standing still during the last 15 years, nor for that 
matter, it is not likely to be stationary during the next 15 years. 

Special reference has been made to that part of the district in 
which, under the new contract, gas will displace electricity, but the 
arrangement also includes the renewal of the lighting in certain dis 
tricts already lighted by gas. The Committee asked for tenders (a) 
for the first installation, and (b) for the annual upkeep and mainten 
ance per year of 3,940 hours, for five different units, viz., 90, 180, 
300, 1,800 and 3,000-candle power respectively. The cost of (a) was 
approximately about 50 per cent. in favor of gas, in some cases 
considerably more, and that of (b) from 25 to 50 per cent. in favor. 
These figures may eome as an unpleasant surprise to electricians 
who are accustomed to base their estimates of the value of gas upon 
the indications of some ancient and badly preserved fishtail burner, 
under the delusion that it is a fair average representation of the 
burner in actual use. But they have been common knowledge in 
the gas industry and to all independent illuminating engineers for 
some time, and they furnish an explanation of the fact that gas is 
generally preferred for public lighting, for large railway stations, 
ete. Some of our electrical friends, figuring on the lines above men- 
tioned, have arrived at the conclusion that the gas for the contract 
will be supplied at about 4d. per 1,000 cubic feet, but a very little 
figuring will show that the annual consumption of gas in a 3,000 
candle power lamp need not exceed 200,000 cubic feet per annum. 

A somewhat curious dispute has arisen between the Corporation 
and the gas company at Liverpool. In that city, as in most other 
places, the gas company have been obliged to accept somewhat oner 
ous conditions as regards the public lighting. And by the way, it is 
strange that while concessions of one kind or another are invariably 
put upon the gas company when it applies for powers, nothing of the 
sort is done in the case of electricity. Very few electric companies 
are under penalties as to illuminating power, or obliged to supply 
the public light (financially the worst paying department of any) at 
the lowest price obtaining in the district concerned. The question at 
Liverpool is, *‘ What is a public lamp?” That the title includes 
lamps on the public highways is obvious. But the point is, does it 
include lamps on private property which is used to some extent as a 
public thoroughfare. It is very difficult to define what does or does 
not constitue a public thoroughfare. To take one case that is quite 
within the bounds of possibility in any of our principal ports. There 
may be a road extending through the docks down to the quay, a 
mile or more in length, inside the gates and on the exclusive prop- 
erty of the dock company. Probably there will be a very apprecia- 
ble traffic on that road. But it is a public road, and can the gas com 
pany be called upon to light it? And if so, are they at their own ex 
pense, to lay a mile of main for the purpose of lighting perhaps 20 
lamps? In regard to a thoroughfare belonging to and under the 
control of a local authority, the presumption is that it will be oc 
cupied to a sufficient extent to afford the gas company a renumera 
tive return on their capital outlay, and but for the fact that this is 
true in 99 cases out of 100, obligations in respect to public lamps 
would never have been entertained for one moment. But in private 
roads there is no similar prospect, and the owners may have particu- 
lar reasons for purposely excluding anything in the way of public 
business. Several other examples of lanes, passages, path ways, etc.. 
used by the public but situated on private ground, and not under the 
control of the local authority, might be cited. Complications might 
arise if the local authority called on the gas company to light the 
road, and the owner either refused to allow them to lay the main, or 
insisted on extortionate or unpractical terms in respect to the same. 
Under the existing state of the law in England the question is im- 
portant. The dispute at Liverpool is still sub judice and, therefore, 





but to day, with inverted burners and high pressure, a duty of over 





one cannot do more than state the facts. In another town there were 
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. number of lanes or alleys leading off from main roads and serving 
is the entrance to anything between 20 or 100 tenements, the whole 
being on the property of the landlord. It became a crying necessity 
in the interests of public morality that this place should be lighted 
at night. A resolution was passed in the Council to the effect that 
the whole should be properly lighted. Then it was found that neither 
the local authority nor the gas company had powers to lay mains or 
put lamp posts on private ground, without the consent of the owners. 
In some cases the landlords, finding the lights would be appreciated 
by the tenants, were willing to bear the slight expense of one or two 
service pipes and lamps, in others they not only refused to pay any- 
thing, but also would not give permission for the gas companies’ men 
to enter on their property. And some, on hearing that the landlords 
could not be compelled to pay, refused to accept the bills for fixing 
and supplying la mps with gas when sent in. Some of the lamps were 
taken out in default of payment, and there was no end of confusion 
and muddle. It is evidently an anomaly that any authority should 
have power to order lamps to be fixed in any locality that is not ab- 
solutely under their possession or control, and in respect to which 
they cannot gr ant full authority to lay mains and fix posts. 

It is impossible to avoid a reference to the national bereavement 
that has been so much on our minds during the last 3 days. Only a 
week ago our King was in usual health, and it was not till Friday 
morning that any public announcement as to his illness was made. 
During the day it became evident that the position had become acute, 
but knowing that the King had an excellent constitution that had 
more than once resisted disease, there was no deep anxiety, and the 
announcement on Saturday morning that he had passed away shortly 

“before midnight was a painful surprise. And there is no need for an 
apology in digressing from the subject proper of this letter, because 
the steady record of prosperity in the gas industry which it has been 
my privilege to send you over a period of more than 25 years could not 
be possible except under wise and beneficent ruling, and it is a matter 
of common knowledge that the late King, following the footsteps of 
his father, did all he could to encourage art and manufacture and to 
enliven the position of the working classes. The foreign papers have 
recognized and endeavored to indicate the relations that prevailed 
between the King and his people. Their best efforts cannot too 
strongly emphasize the fact that he was more than a ruler. He was 
a brother who lived with and among his people, not above them, and 
it is the exception to meet anyone in our streets to-day who is not 
wearing some sign of mourning or who does not feel the regret that 
attends the loss of a personal friend. It has been well said that he 
was a manly King and a Kingly man. While he exhibited toa 
marked degree the attributes that go to make a good monarch, his 
cheerful good. nature and geniality appealed to our hearts. It is not 
enough to say that he never gave offense. He never failed to per- 
ceive and to act upon the opportunity to make anyone happy. One 
could occupy pages in amplifying this point, but I will only quote 
one instance that occurred in this neighborhood. The King and 
Queen had been visiting in the country and were about to entrain 
for the return journey at a small station when they learned that the 
little 8-year-old daughter of the station superintendent had been 
stricken with blindness a few months since, and was at that moment 
bewailing the affliction that prevented her seeing them. A quick 
giance of comprehension passed between the royal pair. Time was 
up, but the King continued to converse with his host and hostess, 
while the Queen went quickly to the little girl, took her in her arms, 
kissed her and prayed for her that the affliction might not be without 
compensation. The pages of history will not be silent as to the posi- 
tion taken by Edward VII. in the affairs of the world, but it is re- 
membrances of this’sort that are chiefly responsible for the dimness 
in our eyes to-day. 








Items of Interest 
_FRoOm VaRiIous LOCALITIES. 








“L. G.,” writing from Easton, Pa., under date of the 21st inst., in- 
closes the following: ‘‘Mr. W. E. Quillen, of Montgomery, Ala., has 
succeeded Mr. D. M. Coughlin as Manager of the Easton Gas and 
Electric Company. The latter goes to Spokane Falls, Wash., to 
assume charge of the New Business Department of the Spokane Falls 
Gas Company. Mr. Coughlin has been located in Easton for the past 
18 months, during which period he made a host of friends for himself 


the publicity end of the installation of the monster electric sign slogan 
erected by the Company in Easton, as a result of which agitation itis 
generally conceded there came about the rehabilitation of the Easion 
Board of Trade.” 





SomE time ago the proprietors of the Union Light, Heat and Power 
Company, of Fargo and Moorehead, North Dakota and Minnesota, 
advertised that they would give away, without charge absolutely, 
and connect up the same free, 100 gas ranges, of the Detroit Jewel 
double oven range type, the awards to be made to those who first ap- 
plied at the Company’s office. This offer met with such great favor 
that the 100 ranges were disposed of within 10 days, and the howl for 
more (clamor likely would sound better than howl) that smote the air 
nerved the Company to put out a second and last instalment of 100 
under like terms. The effect of the output of this wholesale placing 
was immediate and satisfactory. 





THIS appears to show that some who are benefited by changing from 
one system to another are willing to bear testimony in public to the 
fact. The evidence is in the shape of a letter recently sent to Presi- 
dent Cowdery, of the Peoples Gas Light and Coke Company, of 
Chicago, by Mr. Otto Shulz, President of the Werner Piano Company, 
of Chicago, which explains itself: ‘‘ Yours of the 27th to hand, and 
in reply wish to say that we have found, in using gas in connection 
with the new boiler which you put in for us last spring, that we have 
been able to save several times the cost of installing this plant within 
the time that we have used it. We consider it one of the greatest 
money-making changes that we have adopted for some time. We use 
some heat for creating steam for glueing purposes and find that your 
gas boiler gives us just as much heat as we need, and as this can be 
operated on less than 10 pounds of steam pressure, we are able to 
handle it without the necessity of a licensed engineer and, in con- 
sequence, we are able to save the expense, Besides, we find that the 
gas costs us considerably less than the coal did heretofore, when we 
were raising this steam by the use of coal as fuel.”’ 





SEND to the Bristol Company, Waterbury, Conn., for a copy of its 
latest Bulletin, No. 125, which describes to a nicety Bristol’s Class I., 
Self Recording Thermometers for recording temperatures at the point 
where the instrument itself is located. The Company asserts that 
these instruments are now being used to very good advantage for 
reading temperatures in cold storage plants. The plan and practice 
of these instruments are well shown on page 3 of the Bulletin, where 
a record is given of the temperature maintained in the egg storage 
room (cold) of a large cold storage and warehouse company. 





A CONTRACT for a new water gas set, of the dimension of 6} feet, to 
be installed on the Freeport plant of the Nassau and Suffolk Lighting 
Company, of Hempstead, L. I., has been awarded to the United Gas 
Improvement Company. 





Tue Haverhill (Mass.) Gas Light Company’s offer to put the selling 
rate, now at 90 cents per 1,000 cubic feet, at 85 cents, July, 1911, and 
at 80 cents when the output reaches 450 millions cubic feet, has been 
accepted by the authoriiies. 





Tue Windsor (Conn.) Gas Light Company is extending its mains 
to the outlying districts of Cheshire and West Cheshire. 





Messrs. A. J. Frankuin, H. Shropshire and Charles E. Gaskill 
have incorporated the Downe Township Gas Company, to operate a 
gas plant in the township of Downe, Cumberland County, N. J. It 
is capitalized in $25,000. 





Tue Pacific Gas and Electric Company, of San Francisco, Cal., 
has subscribed $100,000 of stock in the proposed Panama-Pacific In- 
ternational Exposition Company, which is arranging for an Inter- 
national Fair to be held some time on the Pacific Coast in the year 
1915. 





Mr. A. 8. B. Lirrie, writing under date of the 21st inst., from St. 
Louis, Mo., says that the natural oxide which was recently reported 





and secured scores of customers for the Company. He had charge of 


found in great quantities in a certain Western district, has been 


i] 


Py 


{SPT eae FY 


ea, OER tee 


See SE: WE A. 


Chick. le eee ~ aa ee en aazpemg ees 


aE wa i 


Sere MET 


a aeclestg nae 
aan 


amen 











Sree” 
5 





* <a SR, here WTEC aE Ge 








_- . 1050 





American Gas Zight Journal. 





May 30, 1910 











thoroughly tested and has been pronounced perfect for gas purifying 
purposes. Our informant, who accidentally made the discovery of 
these deposits, informs us that a company will be formed to put it on 
the market in a mixed and clean condition ready for use. The prac- 
tical test was made in New York, and further tests are being con- 
ducted in St. Louis, Nashville and Detroit. 





THE Amherst (Mass.) Gas Company has been awarded the contract 
for the public lighting of the outlying district of Hatfield, under an 
agreement to maintain 37 lamps, on a moontable basis, at the rate of 
$18 per lamp per annum. 





THE San Diego (Cal.) Consolidated Gas and Electric Company is 
extending its gas mains to the district known as City Heights, and 
its electric conduits to La Wesa and Chula Vista. 





AT last Stratford, Conn., is to have a gas service, and it is to be 
laid on by the logical supplier, the Bridgeport Gas Company. 





THE Gas Bench Construction Company, of St. Louis, Mo., has been 
awarded the contract for the benchwork that is to be constructed in 
the works now being erected by the Asheville (N. C.) Electric Light 
Company, to supply gas to the place last named. 





THE franchise to construct and operate a gas works in Antigo, 
Wis., that was originally granted to one O. B. Kohl, has been as- 
signed by him to the first named concern. 





Mr. E. M. Beam has been appointed manager of the commercial 
division of the Knoxville (Tenn.) Gas Company vice Mr. R. J. Ches- 
ney, who assumes charge of the new business division of the Spokane 
Falls (Wash.) Company. 





Me. WILLIAM Henry Smits, for many years on the superintending 
staff of the U. G. I. Company, Philadelphia station, died at his home, 
South Broad street, Philadelphia, May 17th. He was in his 60th 
year, and prior to the taking over of the plant by its present lessees, 
had served on the Board of Trustees, Philadelphia City Gas Works, 
for quite a period. In all his service in the gas supplying of the 
Quaker City covered almost two score years. 





THE combined net earnings available for dividends of the sub- 
sidiary Companies of the Massachusetts Gas Companies for April 
last was equal to an increase of 20.60 per cent., compared with the 
like returns for April, 1909. The earnings for March, 1910, exceeded 
those for 1909, in the sum of 15.94 per cent. 





Tue Glidden Varnish Company, of Cleveland, O., the acid-proof 
coatings from the factories of which are well and favorably known 
to gas engineers, has gotten out a nicely printed pamphlet that 
lucidly describes its wares. Write to the address (Cleveland, O., will 
prove sufficient direction) for a copy of it, and the Company will 
forward it forthwith. 





We understand that the Messrs. Runyan (A. C. & C. A.) and L. F. 
Ryall positively propose to complete the works of the Sturgis (Mich.) 
Gas Company this summer. Mr. Ryall is a resident of Escanaba, 
Mich. 





Mr. T. G. CREED, formerly business and commercial manager for 
the Spokane Falls (Wash.) Gas Light Company, has opened an office 
in Spokane where he proposes to carry on an auction business under 
the title of the Northwestern Auction Company. 





Tue Gas Bench Construction Company, of St. Louis, is under con- 
tract to furnish the necessary water gas linings and checkerbrick for 
the new water gas sets that are being installed in East St. Louis, 
Bloomington and Decatur, Ills.; Denver, Col. ; Detroit and Battle 
Creek, Mich. ; Houston, Tex. ; Ottumwa, Ia.; Salt Lake City, Utah, 
and New Orleans, La. 





“J. L. 8.,” writing under date of the 20th inst., inclosed the fol- 
lowing clipping from the Hartford Courant: ‘‘ Mr. Alexander J. 
Campbell, of New London, was in Hartford yesterday afternoon, and 
as General Manager for the Rockville-Willimantic Lighting Com- 





ized a change in the management of the Willimantic Gas and Elec 


tric Company. Mr. F. C. Slade, who came to Willimantic from 
Yonkers, N. Y., about a year ago, is succeeded by Mr. W. M. Lewis. 
Manager at Rockville, who is one of the Directors of the Willimantic 
Rockville Company. He will not remove to Willimantic, but wi! 


| have his headquarters in Rockville, and will manage the Companies 


in Rockville, Willimantic and Stafford Springs. Mr. W. E. Haskins, 
who has been Superintendent of the Willimantic gas and electric 
plants for several years, will be Superiutendent for the entire Rock 
ville-Willimantic system, having charge of the manufacturing end 
of the business, but not of the distribution division. The new high 
tension line is now in operation, supplying electric current from the 
Uncas Power Company’s plant, at Scotland, to the Willimantic, 
Rockville and Stafford Springs plants.” 





Apvices from Denver, Col., are to the effect that the reorganiza- 
tion of the Denver Gas and Electric Company is down for accom- 
plishment to-morrow, at an adjourned meeting of the shareholders. 
Mr. Henry L. Doherty, President of the Company, and Myron T. 
Herrick, one of its largest shareholders, will be on hand, and it is 
understood that, unless an arrangement is perfected in the mean- 
while, whereby the Gas Company will become the local distributers 
for the big power concern, the Central will announce its intention to 
apply for a franchise to operate in Denver. The Denver Gas and 
Electric Light Company was incorporated several months ago, with 
$10,000,000 capital, to take over the present Company. None of the 
present Board of Directors was elected to the new Company, but they 
are still in possession of the property. The transfer of the assets of 
the present Company to the new organization will take place when 
the final plans therefor are consummated. The new Company au 
thorized a $25,000,000 bond issue to provide the funds for the deal ; 
but its only acquisition so far is the plaat of the Denver Steam Heat 
ing Company. 





“LL. 8.,” writing from Chicago, Ills., remarks: ‘‘ What are said 
to be among the largest monoliths in the country are being erected 
in the construction of the office building of the Peoples Gas Light 
and Coke Company, of Chicago, at Michigan avenue and Adams, 
that city. These mammoth pillars are 4 feet in diameter, 26 feet in 
height, and weigh 28 tons. They cost $3,200 each. They were quarried, 
at adepth of 100 feet, in a quarry, at Cape Ann, Mass., near Rock- 
port. Having been quarried they were raised and loaded on flat 
cars, built especially to carry them to the Cape, where they were 
transferred to a boat to Boston, where they were polished, and 
shipped on flat cars to Chicago.” 





THE friends of Mr. Norman G. Kenan, President of the Union Gas 
and Electric Company, of Cincinnati, will be glad to hear that he is 
recovering rapidly from the serious illness that beset him early this 
month. 





Tae Board of Gas and Electric Light Commissioners of Massa- 
chusetts has assented to the petition of the Citizens Gas Light Com- 
pany, of Quincy, Ills., to issue $140,000 new capital, to be issued at 
the rate of $100 per share. 





Apvices. from Louisville, Ky., dated the 23d inst., assert that the 
city ordinance fixing the salary of the Inspector of Gas and Meters 
in that city there at $1,800 per annum is void, and that the enactment 
of the General Assembly in 1888, was created, fixing the salary at 
$3,000, is legal. Such is the opinion handed down by Judge Gordon 
and rendered a day or so ago. This opinion sustains the contention 
of Gas Inspector John W. Vreeland, in his plea for the construction 
of the ordinance fixing the salary. The Legislature fixed the salar) 
at $3,000 per annum in 1888. In April, 1908, the General Council of 
the city of Louisville adopted an ordinance reducing the compen- 
sation to $1,800 per annum. When Mr. Vreeland assumed office h: 
filed suit asking the court to determine for him whether the law o! 
the Legislature or the ordinance of the General Council should be 
considered operative.” 





Mr. G. L. BRUNDRETT, in taking hold of the position in the gas 
management of the Kansas City Gas Company, made vacant by the 
death of Mr. McGowan, said: ‘‘ There will be no changes in the man- 
agement of the Kansas City Gas Company. I have visited Kansas 
City many times and was associated with Mr. McGowan. I shall 
make no changes in his methods.”’ 





pany and the Willimantic Gas and Electric Light Company, author- | 
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The Market for Gas Securities. 
———=__—_. 

Consolidated gained 3% points in the bid 
price for the week as the result of the trading 
in that period. At noon to-day (Friday) the 
rates were 141 to 1414. During the weeka 
fair demand for city gas bonds was kept up, 
the bargain hunters appearing in larger num- 
bers than in any week’s period since Febru- 
ary last. The writer has noted for years that 
the appearance of these shrewd ones betokens 
a better market. 

Brooklyn Union is decidedly strong, at 147 
to 1484, and much of this steadiness is un- 
doubtedly due to the changing of the dividend 
period to quarterly instead of spasmodically. 
Out-of town shares, notably the Massachu- 
setts Gas issues, are bettering all the time. 
Remember our recent statements in the in- 
stance of Washington gas. It is 350 bid. 








Gas Stocks. 


————_—_—__. 


Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 


115 BROADWAY, NEW YORK CITY. 
May 30. 


&@& All communications will receive particular 
attention. 


&@ The following quotations are based on the par 
value of $100 per share : 


N. Y. City Companies. Capital. Far. Bid. Asked 
Consolidated Gas Co.........$73,177,000 100 14! 14144 
Central Union Gas Co, — 

Ist 6's, due 1972,J.&J...... 8,000,000 1,000 98 101 
Equitable Gas Light Co,— 

Con, 5’s, due 1982, M. &S... 1,000,000 1,000 — 105 
pay eee sapere eoesees 8,600,000 100 155 165 
New Amsterda 

Ist Con, 5's, , ay 118 J. SH 11,000,000 1,000 100 101% 
New York & Richmond Gas 

Co, (Staten Isiand)........ 1,500,000 100 3% 50 

lst Mtg. Gold Bds.5 p. ct... 1,000,000 — 98% 100% 
New York and East River— 

Ist 5's, due 1944,J.&J...... 3,500,000 1,000 104 107 


Con, 5's, due 1945, J.&J.... 1,500,000 — 101 
Northern Union— 

Ist 5's, due 1927,J.&J... .. 1,260,000 1,000 94 100 
Btandard....cccccees eeeeeeere 5,000,000 100 = 75 


Preferred,.....sssesseseeees 5,000,000 100 7 100 
Ist Mtg.5’s,due 1980,M.&N. 1,500,000 1,000 100 105 
The Brooklyn Union ........ 15,000,000 1,000 147 14846 
ist Con.5’s,due 1948,M.& N. 15,000,000 — 106% 107 
Vomtipaiiidchetecsdenctiddsecss 299,650 509 130 == 

Out-of-Town Companies. 

Bay State......cccscceeeeses-- 50,000,000 50 
“ Income Bonds,.... 2,000,000 1,000 

Binghampton Gas Works.... 450,000 100 
“ ‘1st Mtg. 5’s,........ 509,000 1,000 

Boston United Gas Co.— 
1st Series S. F. Trust.,... 7,000,000 1,000 
24a oo iy oe panree 3,000,000 1,000 

Buffalo City Gas Co.... .... 5,500,000 100 
Bonds, 5°S ...,.cesseeeees 5,250,000 1,000 

Capital, Sacramento,....... 500,000 50 
Bonds (6's)........++++++. 150,000 1,000 

Chicago Gas Co, Guaranteed 

Gold Bonds.......++se00++s5 7,660,000 1,000 

Cincinnati Gas and Electric 

Co.. See eee ee eee eee eee 29,500,000 100 

Columbus (O.) Gas Co., lst 

Mortgage Bonds .......... 1,500,000 1,000 

Columbus (0.) Ges Lt. bc 

Heating Co.......scsee00-- 1,682,750 100 
Preferred ..... .ssesosses 29026,500 100 

Consumers, Toronto......... 2,000,000 60 

Consolidated, Baltimore.... 11,000,000 100 
Mortgages, 6’s........... 3,600,000 - 
Chesapeake, ist 6’s....... 1,000,000 ==, 
Equitable, Ist 6’s......... 910,000 _ 
Consolidated, Ist 6’s..... 1,490,000 - 
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Junsolidated Gas Co.of N.J. 1,000,000 100 15 17 


Con, Mtg. 5's.........006- 880,000 1,000 92 95 

DOME ic cccccscsecccscccces 75,000 - - 100 
Denver Gas and Electric..., 458,000 — 102 105 
Detroit City Gas Co ........ 5,000,000 5 — 50 

** Prior Lien 5’s..,..... 4,619,000 1,000 97 100% 
Detroit Gas Co., 5’s....... ees 881,000 1,000 75 80 


uitable Gas & Fuel Co., 


Jhicago, Bonds,.........-.. 2,000,000 1,000 101 


Essex and Hudson Gas Co.... 6,500,000 — 39 40 
Fort Wayne.......csesceeee-- 2,000,000 — — - 

Bonds ....+.s+0.- 2,000,000 — 65 - 
Grand may Gas mecal _ " 

Ist Mtg. 5°S.....c.ceseeesees 1,225,000 1,000 10436 105 
Tenn gugageaaaia eeeeece - 750,000 25 190 200 
Hudson County Gas Co., of 

New Jersey......eeeeeees+s 10,500,000 — 112 113% 

v Bonds, 5’s...... 10,500,000 — 108 1083¢ 
SEIRIOUE cc ccesccsccececes 2,000,000 — 6 70 
- Bonds, 5’s....... 2,650,000 — 104% 105 


Jackson Gas CO......eeeeeee. 250,000 50 82 _ 
wid lst Mtg. 5’s..... 290,000 1,000 97 100 

Kansas City Gas Light Co, 

of Missouri........e0+++++. 5,000,000 100 — 36 
Bonds, Ist ’s.........++++ 3,822,000 1,000 102 104 

Laclede Gas Co., St. Louis. . 19,000,000 100 101% 105 


Preferred..... ecccccsosess 2,000,000 100 9 100 

Bonds..... « seccseseseess- 10,000,000 1,000 1024 103 
Lafayette Gas Co., Ind...... 1,000,000 100 — 60 

Bonds.... secseeceseeessee 1,000,000 1,000 60 65 
EUIITENO, cece ccsces eenenenes 2,570,000 50 143 145 
Madison Gas and Electric Co, 

™ lst Mtg. 6’s......... 360,000 1,000 106 10834 


oe 


6 per cent. scrip, 
due 1910 .......5.++. 100,000 25 60 60% 
Massachusetts Gas Compan- 

ies, Of BOStON.......0.+++++ 25,000,000 100 84 84 


Preferred ....cees00 eeeeee 25,000,000 100 90 9 
Montreal Gas Co., Canada.. 2,000,000 100 218 21834 
Nashville Gas Light Co..... + 1,000,000 100 110 _ 
Newark, N. J., Con. Gas Co. 6,000,000 — 656 58 

BOE, GS. ocece cccéeseses 6,000,000 — 137 138 
New Haven Gas Co......... + 2,000,000 25 200 _ 


Peoples Gas Lt. & Coke Co., 
CHICAGO... .ccecseceeseeeee++ 20,000,000 160 1074 108% 
ist Mortange.. secccessess 20,100,000 1,000 — 
sesceseeess 2,000,000 1,000 104 _ 
im Gas & Electric Co. 2,150,000 50 «88 _ 
Preferred.....ccsecesccees 2150,000 60 118 


Consolidated 5's. ... 2,000,000 — 104% 105% 
San Francisco Gas Co., ‘Cal. 15,600,000 -_ =— 
St. Joseph Gas Co.— 


Ist Mtg, 5°8........e0se005 751,000 1,000 100 102 
St. Paul Gas Light Co....... 1,500,000 100 45 47 
lst Mortgages, 6’s........ 650,000 1,000 113 116 
Extension, €’s............ 600,000 1,000 112% 115 
General Mortgage, 5's... 2,465,000 1,000 90 95 
Syracuse Gas Co., N.Y..... 1,975,000 100 50 55 
Bonds...... esseee+-seeees 2,047,000 1,000 100 104 
Washington (D. C.) Gas Co. 1,600,000 200 350 35239 
Ist Mortgage, 6’s........ 600,000 - 
Western Gas Co., Milwaukee 4,000,000 - 
Wilmington (Del.) Gas Co.. 600,000 50 361 a 


Advertisers’ Index. 








New advertising, or changes in standing ads., to assure at 
tention the issue and on Wednesday reception, 
must be in hand on 








ANVWONETA CONCENTRATORS, 
Bartlett-Hayward Co., Baltimore, Md..... ....,..000....1078 
Fred Bredel Co., Milwaukee, Wis...........cccccccsseces 1070 
Michigan Ammonia Works, Detroit, Mich....... ovccescleee 
The Gas Machinery Co., Cleveland, O.............0000.1007 
Western Gas Construction Co., Fort Wayne, Ind......1032 

BURNERS, 
Wm. M. Crane Co., New York City........sssescceeeees 1064 

CEMENTS AND CONCRETES, 

C. L. Gerould, New Castle, P@....cccsscccccccsccseceees 1068 
Ernst Strassburger, Chicago, Ills .......0.scecsecseseesee 1068 
Glidden Varnish Co,, Cleveland’ O............... enebdas 1052 
Laclede-Christy Clay Products Co., St. Louis, Mo..,....1063 
CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass.............1072 
Kerr Murray Mfg. Co., Fort Wayne, Ind...............1075 
The Stacey Mfg. Co., Cincinnati, O.......sccccesceeeees 1076 
COKE CRUSHERS. 
Bartlett-Hay ward Co., Baltimore, Md..........scsessess1073 
OG, M. Keller, Colsmsbeat, ING... iccccccccccccccccccccccccc Med 
CONVEYO R8S—ALL KINDS. 
Bartlett-Hayward Co., Baltimore Md.,..... eocccccccvccceo lS 
Brown Hoisting Machinery Co., Cleveland, O.......... 1058 
Cruse-Kemper Co., Ambler, Pa,.............. soccecccces ION 
0. W. Hunt Company, New York _ wencesedccooscocle 
Fred Bredel Co,, Milwaukee, Wis.. oa an --1070 
G. A. Bronder, New York Ne sooeese. 1069 


Kerr Murray Mfg. Co., Fort Wayne, Ind..... cocccccces MUS 
The Gas Machinery Co., Cleveland, O........-.ssee0e0+.1007 
The Stacey Mfg. Co., Cincinnat!, O............... ccoccee IOUS 


Western Gas Construction Co., Fort Wayne, Ind....+..1082 


EXHAUSTERS. 
Connelly Iron Sponge & Governor Co.,New York City 1069 
Connersville Blower Company, Connersville, Ind......1076 


Davis & Farnum Mfg. Co., Waltham, Mass............. 1072 
Isbell-Porter Company, Newark, N. J........cseceeees 1036 
Kerr Murray Mfg. Co., Fort Wayne, Ind,............. 1075 
pe Ee ee 1061 
The P. H. & F. M. Roots Co., Connersville, Ind Neesecewe 1063 


GAS AND WATER PIPES. 
Davis & Farnum Mfg. Co., Waltham, Mass.............1072 
Donaldson Iron Co., Emaus, Pa ....sesesseees berceecodnene 
R. D. Wood & Co., Philadelphia, Pa............ veceeee s, 1C78 


GAS BLAST FURNACES, 
American Gas Furnace Co., New York City............ 1056 
GAS COALS. 

Berwind-White Coal Mining Co., New York and Phila.1070 
Westmoreland Gas Coal Co., Philadelphia, Pa........ 1071 
GAS COCKS. 

H. Mueller Manufacturing Co., Decatur, Ills,,....... 1063 
GAS ENGINEERS, 


Bartlett-Hayward Co., Baltimore, Md...... ...s00. ..-.1078 
Cruse-Kemper Co., Ambler, Pa...... eesese Geesueosdecee 1060 
Davis & Farnum Mfg. Co., Waltham, Mass..... coccccclOIS 
Drakes Limited, Halifax, England............. ckcewngene 1053 
Edwln E. Witherby, New York City. .......... jadautea 103% 
Evens & Howard Firebrick Co., St. Louis, Mo.......... 1055 
Prank D. Meson Tremtom, Nid .cccecccccecs ccccccccccce 1064 
Fred Bredel Co., Milwaukee, WiS.......ccccccccccscceces 1070 
Frederick J. Mayer, New York City.........ccceessees- 1074 
Henry I, Lea, Chicago, Ills.........+. ecccveccccccccccccces wiz 
H. M. Byllesby & Co., Chicago, Ills..........cccccesceses 10:2 
Humphreys & Glasgow, New York City....... cccecceqllee 
Improved Equipment Company, New York City........ 10355 
Isbell-Porter Co., Newark, N. J....csccssccccssececseees 030 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... geanae 0001015 


Laclede-Christy Clay Products Co., St. Louis, Mo.......1058 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......1063 
Quintard Iron Works, New York City........se005 veces 061 
R. D. Wood & Co., Philadelphia, Pa........... stecsene 1078 
Che Gas Machinery Co., Cleveland, O........sceeeees oe. 3007 
The Stacey Mfg. Co., Cincinnati, O...........sceseee +00 1075 


The United Gas Improvement Co., Philadelphia, Pa...1067 
Western Gas Construction Co., Fort Wayne, Ind......1032 
William A. Baehr, Chicago, Ills........ ccccccccccccccccesltOZ 
William W. Randolph, New York City....c.seeeesee0s1065 


GAS ENRICHERS. 
Standard Oil Co., New York City.....cccssecesscceceess 1023 


GAS GAUGES. 
The Bristol Co., Waterbury, Conn......sssscssseeseees. 1004 


GAS GOVERNORS, 


Chaplin-Fulton Mfg. Co., Pittsburg, Pa..... cccccccecee MD 
Connelly Iron Sponge & Governor Co., New York City . 106) 
Evens & Howard Firebrick Co., St. Louis, Mo........ + 10355 
[sbell-Porter Co., Newark, N. J.......00+ ccccccccceses- 1086 
Pittsburg Meter Co., East Pittsburg, Pa.......0.--.05+ 1062 
Reynolds Gas Regulator Co., Anderson, Ind..,.,......1069 
GASHOLDERS. 
Bartlett-Hayward Co., Baitimore, Md...........ss0000001073 
Chicago Bridge and Iron Works, Chicago, llls.......... 1054 
Cruse-Kemper Co., Ambler, Pa..........00+5 peageass +++ -1060 
Davis & Farnum Mfg. Co., Waltham, Mass......... oceel0s2 
Deily & Fowler Mfg. Co., Philadelphia, Pa..... dtecincee le 
Kerr Murray Mfg. Co., Fort Wayne, Ind......... ecees MD 
RK. D. Wood & Co., Philadelphia, Pa...........ceeeeeeees 1078 
Riter-Conley Mfg. Co., Pittsburgh, Pa............00085 1059 
The Stacey Mfg. Co., Cincinnati, O......... adécces eves 1075 
Western Gas Constructaon Co., Fort Wayne, Ind...... 1032 


GAS MAIN STOPPERS. 
Safety Gas Main Stopper Co., New York City......... 1071 


GAS METER CONNECTIONS. 
H. Mueller Manufacturing Co., Decatur, Iils...... oe. 1068 


GAS METERS. 
American Meter Co., New York and Philadelphia.....1079 
D. McDonald & Co., Albany, N. Y...ccccsccesessesseees1009 
Helme & McIlhenny, Philadelphia, Pa........s000ese00+1019 
John J. Griffin & Co., Philadelphia, Pa.........00++0++++1080 
Keystone Meter Co., Royersford, Pa..... Aeemesedwnenes 1018 
Maryland Meter and Mfg. Co., Baltimore, Md........1078 
Metric Metal Co., Erie, P&....ccccccccccccccccecs oseccoe lee 
Nathaniel Tufts Meter Co., Boston, vices ae 
New York Improved Meter Co., New York City......1078 
Pittsburg Meter Co., East Pittsburg, Pa.........+++0++1062 
Rotary Meter Co., New York City......scccsseseseesse+ 1077 
Sprague Meter Co., Bridgeport, Conn.......sesescecees 10717 


GAS PLANT TOOLS. 


a. Mueller Manufacturing Co., Decatur, Ills.,...........1063 
GAS STOVES, 

American Meter Co., New York and Philadelphia...., 1079 

Keystone Meter Co., Royersford, Pa..........seseseeee: 107 


Maryland Meter & Manufacturing Co., Baltimore, Md...1078 
Nathaniel Tufts Meter Co., Boston, Mass............-.1078 


GAS TAPPING MACHINES. 
George Light, Dayton, O....ccrccccccccccescccescccceces 1071 





H, Mueller Manufacturing Co., Devatur, [lls,.......... 1063 
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GAS WORKS APPARATUS AND 
CONSTRUCTION. 


Bartlett-Hayward Co., Baltimore, Md.......0. .esseseees1073 
Connelly Iron Sponge & Governor NewCo., York City.1069 
Cruse-Kemper Co., Ambler, Pa.....cccssseseees eoeceeees 1060 
Davis & Farnum Mfg. Co., Waltham, Mass............1072 
Deily & Fowler Mfg. Co., Philadelphia, Pa.............1063 
Evens & Howard Firebrick Co., St. Louis, Mo..........1055 
Fred Bredel Co., Milwaukee, Wis...... obevese coccccccccelOsO 
Gas Engineering Co., Trenton, N. J......ccecceeeeeveces LUGS 
Humphreys & Glasgow, New York City.. Sar 
Improved Equipment Company, New York City,..... . 1065 
Isbell-Porter Co., New York City.......sccscsssvesess 
Kerr Murray Mfg. Co., Fort Wayne, Ind..........se0001075 
Laclede-Christy Clay Products Co., 8t. Louis, Mo...,....1058 
Lloyd Construction Co., Detroit, Mich.........+00++0+.J062 
Quintard Iron Works Co,, New York City.........+++.1061 
R, D. Wood & Co., Philadelphia, Pa.........eceeeeeee0.1078 

Riter-Conley Mfg. Co., Pittsburgh, Pa.................1059 
The Gas Machinery Co., Cleveland, 0....... .sese0e000001007 
The Stacey Mfg. Co., Cincinnati, O. ........sccccecseces10%5 
The United Gas Improvement Co., Philadelphia, Pa... 1067 
Western Gas Construction Co., Fort Wayne, Ind......1032 

HIGH PRESSURE GAS GOODS, 
H,. Mueller Manufacturing Co., Decatur, [lls.... ........1063 
Hot WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich vevccecesd0Gz 
INCANDESCENT GAS LAMPS. 
General Gas Light Co., Kalamazoo, Mich.,,.......+... 
Weisbach Company, Gloucester, N. J.....ssessee-- 
INCLINED RETORTS. 
Baltimore Retort and Firebrick Co., Baltimore, Md. ..1063 
Didier-March Co., New York City ........ssseseeeeeees 1074 
Evens & Howard Firebrick Co., St. Louis, Mo.......++0+.1055 
Fred Bredel Co., Milwaukee, Wis...... eboccccvesccdnvesctee 
Gas Bench Construction Oo., St. Louis, Mo.............1061 
Improved Equipment Company, New York City........1065 
Laclede-Christy Clay Products Co., St. Louis, Mo......1058 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. ..1068 
MAIN AN®O SERVICE LAYING. 
Sullivan Bros,, Flushing, N. YV...ccccscecscseccccccsess- 100 


PATENTS. TRADE-MARKS & COPYRIGHTS 
Royal K, Burnham, Washington, D. C cocccceccoves cde 


PIPE LINE TOOLS. 
H. Mueller Manufacturing Co., Decatur, Ills............1068 


PREPAYMENT METER ATTACHMENTS 
New York improved Meter Co., New York City......1078 
PREPAYMENT METERS. 

American Meter Co., New York and Philadelphia.....10°9 
D. McDonald & Co., Albany, N. Y.....00-ceeeseccecee- 1077 
Helme & Mclihenny, Philadelphia, Pa.........0....++.10°9 
John J. Griffin & Co., Philadelphia, Pa...........e0.++.)080 
Keystone Meter Co., Royersford, Pa.......ceeesseeeee. 1078 
Nathaniel Tufts Meter Co., Boston, Mass...........++.1078 
New York Improved Meter Co. New York City......1078 
Pittsburg Meter Co., East Pittsburg, Pa............«.. 1062 
Sprague Meter Co., Bridweport. COnN......cecececeeees 1077 


PROCESSES. 
Bartlett-Hayward Co., Baltimore, Md..... ......+0+++.1073 
Fred Bredel Co., Milwaukee, Wis............. cocvescocceRe 
Humphreys & Glasgow, New York City... ..........++.1072 
Improved Equipment Company, New York City..... «+1065 
The Gas Machinery Co., Cleveland, O.........esssee08 1007 
The United Gas Improvement Co., Philadelphia, Pa,..1067 
Western Gas Construction o., Fort Wayne, Ind. .,.,.1032 
PRODUCER POWER PLANTS. 
R. D. Wood & Co., Philadelphia, Pa...........seeeeee00+1078 


PURIFIER AND SCRUBBER TRAYS. 


-1057 
+o 1066 


Bartlett-Hayward Co., Baltimore, Md.......... Scie cvcocdee 

Cabot Mfg. Co., Hoboken, N. J........... cedececocecec 1000 

Western Gas Construction Oo., Fort Wayne Ind...,..1022 
PURIFIERS. 


Bartlett-Hayward & Co., Baltimore, Md..... eveccceseseeslO3 
Connelly Iron Sponge & Governor Co., New York City .1069 
Cruse-Kemper Co., Ambler, Pa...........seeeeeessee00+- 1060 
Davis & Farnum Mfg. Co.. Waltham, Mass.........++.. 1072 
Evens & Howard Firebrick Co., St. Louis, Mo...........1055 
Isbell-Porter Co., Newark, N. J.....cccsccesssssveseces O05 
Kerr Murray Mfg. Co., Fort Wayne, Ind...,.......... 10% 
Quintard Iron Works, New York City.........0.sseeeee001061 
R. D. Wood & Co., Philadelphia, Pa............cse0000.1078 
The Stacey Mfg. Co., Cincinnati, O ..........cecece0e021075 
The United Gas Improvement Co,, Philadelphia, Pa. ..1067 
Western Gas Construction Co., Fort Wayne, Ind...... 1082 
PURIFYING MATERIALS. 
Connelly Iron Sponge & Governor Co., New York City 1069 
F. Behrend, New York City....... eonense aponconapecesaue 
The United Gas Improvement Co., Philadelphia, Pa. ..1067 
REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md..1068 
Bartlett, Hayward & Co., Baltimore, Md.,,............1078 
Didier-March Co., New York City......cseee0 eeesseeee]07% 
Evens & Howard Firebrick Co., St. Louis, Mo............1055 
Fred Bredel Co., Milwaukee, Wis..... cvccccccccclOle 
Gas Bench Construction Co., St. Louis, Mo.............1061 
Improved Equipment Company, New York City........1065 
J. H. Gautier & Co., Jersey City, N. J... cccccecececes+ 1063 
Laclede-Christy Clay Products Co., St. Louis, Mo...,..,1058 
Missouri Firebrick Co., St. Louis, Mo...........0..+.- 1068 
Parker-Rusgell Mining and Mfg. Co., St. Louis, Mo...1068 


eeeeeeee 





RETORTS AND FIREBRICKS. 


Baltimore Retort and Firebrick Co., Baltimore, Md. ..}088 
Didier-March Co., New York City.......... sweceescs cookie 
Evens & Howard Firebrick Co., St. Louis, Mo......... +1055 
Fred Bredel Co,, Milwaukee, Wis. ............ccccccccecs 1071 

Gas Bench Construction Co., St. Louis, Mo.............1061 
Henry Maurer & Son, New York City........... 609ns sane 
Improved Equipment Company, New York City........ 1065, 
James Gardner, Jr., Co., Bolivar, Pa..........eese05---10866 
J. H, Gautier & Co., Jersey City, N. J......cccccecces+--1068 
Laclede-Christy Clay Products Co., St. Louis, RS 1058 
Missouri Firebrick Co., St. Louis, Mo..............-. +++. 1068 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.. .. 1068 

SCRUBBERS AND CONDENSERS. 

Bartlett-Hayward Co., Baltimore, Md..........cceeeee0.1078 
Cruse-Kemper Co., Amler, Pa......ce.csceees covcceg, cockeee 
Davis & Farnum Mfg. Co., Waltham, Mass............1072 
Evens & Howard Firebrick Co., St. Louis, Mo...... »--- 1035 
Fred Bredel Co., Milwaukee, Wis........... eeupeanesnaes 1070 
Isbell-Porter Co., Newark, N. J....6.0..0. covccccegeccs ONG 


Kerr Murray Mfg. Co., Fort Wayne, Ind......... 
Quintard Iron Works, New York City........ceceeceeees1061 
R. D. Wood & Co., Philadelphia, Pa,........c.secseeess 1078 
Riter-Conley Mfg. Co., Pittsburgh, Pa........... 
The Gas Machinery Co., Cleveland, O.........s0ss+++ 
The Stacey Mfg. Co., Cincinnati, O. 
The United Gas Improvement Co., Philadelphia, Pa.. 
Western Gas Construction Co., Fort Wayne, Ind..... “1032 


SELF-SEALING MOUTHPIECE DOORS, 
Bartlett-Hayward Co., Baltimore, Md........0cescesseeees1073 
Davis & Farnum Mfg. Co., Waltham, Mass.............1062 
Fred Bredel Co., Milwaukee, Wis......... peinheupeoases 1060 
Isbell-Porter Co., Newark, N. J.. cecocescccccessOee 
Improved Equipment Company, New York City.........J065 
Kerr Murray Mfg. Co., Fort Wayne, Ind........... +0107 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo.....1068 
Quintard Iron Works, New York City....eccsses sesevees UBL 
R. D. Wood & Co., Philadelphia, Pa.........0sseeeeee-.1078 
The Gas Machinery Co., Cleveland, 0......cseceee+-eees 
The Stacey Mfg. Co., Cincinnati, O.......s0cceeeseeeees 1075 
Western Gas Construction Co., Fort Wayne, Ind..,...1032 


STOKING MACHINERY. 
Fred Bredel Co., Milwaukee, Wis, 
G. A. Bronder, New York City......ccccsccccscceseeseces-2 
Laclede-Christy Clay Products Co., St. Louis, Mo......1058 


eevee s 1075 


Parker-Russell Mining and Mfg. Co., St Louis. Mo. ...1068 
STORAGE TANKS, 
Bartlett-Hayward Co., Baltimore, Md,........eese-00se0021073 
Davis & Farnum Mfg. Co., Waltham, Mass.............1072 
Quintard Iron Works, New York City..... codvevcvcccccccIOOl 
The Stacey Mfg. Co., Cincinnati, O.............055 oeee 10% 
Western Gas Construction Co., Fort Wayne, Ind..,... 1032 
STREET LAMPS, 
Thos. T. W. Miner, New York City.........ee+seee000+1053 


Welsbach Street Lighting Co., New York and Phila. .1056 
TAR AND CARBONIC ACID EXTRACTOR, 


Bartlett-Hayward Co., Baltimore, Md............ ecccccees 1073 
Fred Bredel Co., Milwaukee, Wis....... Socbecesvcccssocs 1070 
Isbell-Porter Co., Newark, N. J .......000. oo iduteeal 1036 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............. 1074 
Tue Gas Machinery Co., Cleveland, O..........0+e000++-1007 
The stacey Mfg. Co., Cincinnati, O. nceavisscoevess 1075 
The United Gas Improvement Co., Philadelphia, Pa. .. 1067 
Western Gas Construction Co., Fort Wayne, Ind......1032 
VALVES. 

Bartlett-Hayward & Co., Baltimore, Md..,...... «.++++.1073 
Davis & Farnum Mfg. Co., Waltham, Mass............ 1072 
Isbell-Porter Co., Newark, N. J........ Seiapeohentnienniitl 


Kerr Murray Mfg. Co., Fort Wayne, Ind..............- 1075 
Ludlow Valve Manufacturing Co., Troy, N. Y......++. 1061 
RK. D. Wood & Co., Philadelphia, Pa.............005 e+e 1078 
The Gas Machinery Co., Cleveland, O.........ceeeeee000+1007 


The P. H. & F, M. Roots Co., Connersville, Ind..... ....1063 
The Stacey Mfg. Co., Cincinnati, 0....... sbavbdncdesectalee 
Western Gas Construction Co., Fort Wayne, Ind..,...1032 


VERTICAL 8S. 
ConnellyIron Sponge & Gov.Co, (Drake's [Eng.]System) 1069 
Didier-March Co., New York City........cesceceeess 000100 
Evens & Howard Firebrick Co , St. Louis, Mo.........++.1055 


Fred Bredel Co., Milwaukee, Wis............++5 cocceseeelOeO 
Gas Bench Construction Co., St. Louis, Mo........+++.1061 
Improved Equipment Company, New York City........1074 


Laclede-Christy Clay Products Co., St. Louis, Mo...... 1058 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. ..1068 
WATER METERS. 

Pittsburg Meter Co., East Pittsburg, Pa.........0s00++2062 












STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit, Mich. 








GLIDDEN’S 
WATERPROOF CONCRETE 
FLOOR DRESSING 
Prevents Dusting 

tion. 
LIQUID CEMENT 
For Exterior or Interior Con. 
crete Surfaces. Radiates 
Light--Can be Ap- 
plied over damp 
itistiese 
GRAPHITE ACID PROOF 
COATING 
For Metallic Surfaces Submit- 
ted to Extreme Corro- 
sive Conditions. 


THE GLIDDEN VARNISH 
COMPANY, 
CLEVELAND, OHIO. 


Ch 


and Absorp- 


BRANCHES: Atlanta, Bost ag0. New York, St. Louis. 


GRATIS SAMPLES UPON REQUEST 








WILLIAM A. BAERR, 
CONSULTING ENGINEER, 


Peoples Gas Building, 


CHICAGO. 


Also Representir g 


The Bartlett-Hayward Company. 




















EDWIN E. WITHERBY, 


SPECIAL REPRESENTATIVE 
GAS MACHINERY . COMPANY, 


CLEVELAND, O., 
Will advise on commercial engineering 
subjects and operation of gas 
and electric properties. 


40 WALL STREET, - NEW YORK. 




















Celebrated Lux Gas Purifying Mass 


Will Save 50 Per Cent. Labor. 





Used in the Gas Works of Berlin, Kiel, 
Frankfort, Vienna, Amsterdam, Ant- 
werp, London, Edinburgh, Copenha- 
en, Madrid, Seville, Barcelona, Rio 
e Janeiro and others. 3 +4 3 


— oa 


Sole Importer, F. BEHREND, 


64 Front St., New Work. 
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x 
Position Wanted 
With a First-Class Gas Company, 
is superiniendent and manager of smali compavies. At 


preseot manager of small plant, and will have to give 
present employers 15 days’ notice 


sy young man, 30 years old, unmarried, 9 years’ experience | 


WANTED. 
FIRST-CI ASS LEDGER CLERK 


‘Wanted by Western Company. 
Address, “ LE DGER,” 


Modern Machine Shop Construction, Equipment aad 
Management, by OSCAR E. PERRIGO; M-E.. 


—_— > — 


Price, $5. For Sale by 








A Position in a Water Gas Plant. 


Have had many years’ experience as foreman in man- 
ufacturing department. Best of-references. 


Address, “ PROSPECT,” 


1825-1 Care this Journal, 


Situation Wanted © 


As Superintendent of Gas Department of a Gas and 
Electric Company, 
By a man with 18 years’ experience in all branches of the 
manufacture and dist ion of coal, water and oil gas, 
both high and low pres West or 8 uth preferred, 
Addres . SILITY, 
1825-2 Care this Journal. 

















Competent ‘Water Gas 
Maker. 


NEW BRITAIN GAS LIGHT COMPANY, 
1825 2 NEW BRITAIN, CONN. 
fe ____ — 


1822-4 Address, “ V.,"* care this Journal, |» 1824-2 + cad A. M, CALLENDER & CO., 42 Pine St., New York ae S 
WANTED, WANT ED, 


STANDARD REDUCTION FACTORS for GASES, 
By Helon Brooks MacFarland, B.S., M.M.E. 
Frice, $1.50. For Sale by 


|A. M. Callender & Cow. 42 Pine Stes New York City, 





WANTED, 
Working Foreman for Coal Gas Plant, 


In town of 5,000 inhabitants. Address, 


PAINESVILLE GAS LIGHT & COAL COMPANY, | 


1825-1 ; PAINESVILLE, O. 




















Position Wanted 


As superintendent or manager of a gas plant, combined 
gas and electric, superinte ut of distribution or cun- 
struction, or any position of responsibility. With present 
company 10 years. Kmploy ed, but can ace ept position 
immediately, Address, ** COMBINED,” 

1825-3 Care this Journal, 











WANTED, 
A Competent Coal Gas Maker, 





One who understands the business thorough- 
lyand can get results. Operating 1 bench of 
6's. Must be familiar with exhausters,’en- 
gines, blowers, heats, etc., and not afraid’ of 
work. None other than one understanding 
his business, and an abstainer from alcohol, 
need apply. State experience had and salary 
wanted. Permanent positidn with bouse ‘to 
live in on premises. 
1825-2 Address, mi G. LG. C.,” care this Journal, 





WANTED. 


TWO, THREE OR FOUR-FOOT WA- 


TER GAS SET, also PLANT 
ACCESSORIES. 
1825-1 Address,‘ GAS SET,” care this Journal 














FOR SALE, 
One Set of ‘‘ King’s Treatise on Coal Gas.” 


Three volumes. Edition 1882. Price, $100. 


r Address, 
AMERICAN GAS LIGHT JOURNAL, 
' -*<" 49 PINE STREET, NEW YORK CITY: 





— 





FOR SALE, 


One set of 4 purifying boxes 12 feet 8 inches 
by 10 feet 9 inches by 3 feet, in good condi- 
tion, with centerseal and 10-inch connections. 


1771-tf YORK GAS CO., York. Pa. 


ELECTRIC GAS LIGHTING. 


How to install electric gas igniting apparatus, includ- 
ing the jump spark and multiple systems for use in 


houses, churches, theaters, halls, schools, stores or 
any large building. Also, the care and selection of 


suitable batteries, wiring and repairs. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pinr St. N. ¥. Orv. 








Practical EXanabook on 


GAS ENGINES, 


‘With Instructions for Care 


and Working of 
the Same, 


By G. LIECKFELD, C.E. 





Translated with Permission of the Author, 


By GEO, M. RICHMOND, M.E. 
Frice, $1. 
For Sale by 
AMERICAN CAS LICHT JOURNAL, 
42 Pine St., New York City. 








WiMiTeD, | * 
(HALIBAKGE te iN C i HN NiL 





CASJENGINEERS, 
| aie CONTRACTORS. 


‘. 








| THE MINER” 
‘GLOBE STREET LAMPS. 


OVER FORTY YEARS IN 
USE THE WORLD OVER. 


‘THE BEST STREET LAMPS 


for 


ALL KINDS OF GAS OR BURNERS. 


cooeceye oa | | This i is only one of a Large Variety 
NY of Styles. 


SEND FOR CATALOGUE. 


THOS, T. 


821 and 823 Eagle Avenue, 
New York. 












2a. GRE S S SS 





W. MINER, 








FOR THE 





PRICE, 


BI. 


FOR SALE BY 


BINDERS 
JOURNAL. 








AMERICAN CAG LICHT JOURNAL 42 Pine St., New York City, 





UAE OST aE aes ae 
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GAS HOLDERS, 


STANDPIPES-OIL TANKS~SGRUBBERS-WATER TOWERS, 








DESIGNED, CONSTUCTED 


AND 


ERECTED. 














SCHENECTADY, WN. Y. 
Capacity, 2,380,000 galions. Dia t 90 t. Height, SO feet. 
“s — ; ° City_Water Works. — = pape ae mae 


ESTIMATES ON APPLICATION. 


CHICAGO BRIDGE AND 
IRON WORKS, 


MAIN OFFICE AND WORKS: oe an Seenite “enceh a, REE: 
' ° . urc reet, New York, N. Y. 
Washington Heights Station, Chicago. Praetorian Building, Dallas, Texas. 
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FROM STOCK. 


STAR RETORTS. STAR IRONWORK. 


SILICA SETTINGS. 


BENCH COVERNOR. WATER CAS LININCS. 


CO. RETURN FLUE BENCHES. 














View of Gregg No. 3 Works, St. Louis- 


This picture shows you why we can keep up our stock and con- 


tinue to fill promptly orders for very large quantities of retorts and. 


brick, tiles and clay. Since photograph was taken we have added 
another stack and 2 more 32-foot kilns at No. 3 works to meet the 
growing demand for our products. Our Nos. | and 2 works have 
been remodelled, and at No. 4 you can now get brick and clay 
equal to No. | St. Louis mix, in sufficient quantities to meet all de- 
mands from customers south of Alabama. 


WRITE FOR PRIGES OR ASK ONE OF OUR REPRESENTATIVES 10 CALL. 


EVENS & HOWARD FIREFRICK 60., - St. Louis. 


VAS WORKS DIVISION: = A. Ss. B. LITTON, Engineer. 


ere see? — ee Pee eee 





pits) ated ° ge) 2) 





Si PPR Seales. cae Bees 


(FOE aa a) miatsbrle ge ec i RWS. 
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e i 





MRE «ETI GE 


FoF; 


| INDUSTRIAL 
-| PURPOSES. 





OF ¥ , » een | CATALOGUE 
OF WORK Lam hegers ie. CATALOC 
to be done in ON 


given time. | eee = APPLICATION. 


ee - — 


Heating Machine for Treating Watch Case Blanks and Other Similar Work, with Cooling Bath Attachment. 


| AMERICAN GAS FURNACE COMPANY, 


£ B22 John ‘Street, New Work, NW. We 








GET 100 
CANDLE FEET — 
BY CARBONIZING 
IN FULL RETORTS. 


GET FULL 

RETORTS 

BY USING 
THESE MACHINES. 


Sry” 


ISBE.1.- ‘PORTER CcOomMPAN y, 


NEW AR x, NT. J. 
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ANYBODY 
GAN STRING WORDS TOGETHER, 


THINK IT OVER. 





WE SELL MORE HUMPHREY 
INVERTED GAS ARG LAMPS 
THAN ALL OTHER 
KINDS MADE. 


WW EX Yy ? 














THINK IT OVER. 


GENERAL GAS LIGHT COMPANY. 


Kalamazoo. New York. - $an Francisco. 
»-~London, England. Bremen, Germany. Wellington, New Zealand. 


"Nts | APE RL. Cee 
ee ee Bx 





2, BI, CRs Be ee es FS 
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WE BUILD ALL TYPES OF BENCHES. 























































































































| TE T 
| aL Ss TH 
NOTE a, Mooi, NOTE 
ESPECIALLY =|}: | |aC@eay a i} EXTREMELY 
SUBSTANTIAL || 3) | Satemil?) ——i-—— | FR 4) HEAVY 
AND | Sy aeeentt iE = a) Se | | CONSTRUCTION 
EFFICIENT. | |} | (GUGM peered). ERE) |) THROUGHOUT 
DESIGN OF =|) 7 | Jap 7 : Suivi: Ice THE 
RECUPERATORS. |) | |2/\ ||| \\ es | BENCH. 
eee WE 1 | 
| |e Ls 7 TT tell | I ‘ \t 
Lis a. joe, 








FULL-DEPTH BENCH OF NINES, 


AS BUILT BY 


LACLEDE-CHRISTY CLAY PRODUCTS CO., 
ST. LOUIS, MO. 











mm) “BIG SAVING”’ in your handling account 
using a “ BROWNHOIST ” LOCOMOTIVE 
CRANE AND GRAB BUCKET. 


| The illustration “shows equipment in use at 
Kalamazoo. Gas Co., Kalamazoo, Mich. 


The Brown Hoisting 
Machinery Compady. 


CLEVELAND, O. 


YOPPPYYTYPP IT PTPTPP PPT TTT IT PET TTT IPT PITITT 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) | 

































Ninety-three Illustrations and Nine Folding Plates. 
Bound in Handsome Half Leather. Price, - $6.50, 





\ 
FOR SALE BY 


AMERICAN GAS LIGHT JOURNAL, 42 Pine Street, New York City. 





OF A RSP 


: 


CO., 
COMPLETE COAL GAS PLANTS: 


Five Lifts. 


ae 
, Ss 


Ce ¥ 
ie 4 


~ 


35 Feet Deep, 


Diameter, 





225 Feet 9 Inches 


Gas Zight Fournal. 


mierican 


Pacer eerUnRC 


CONLEY MFG 





E 
& : 
g 
H 
E 
2 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


ITER 
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AUSE-KEMPrn It 
on OM many CP 


MAIN OFFICE AND WORKS = AMBLER, PA. 
NEW YORK OFFICE - 56 PINE SI. 











Some of the Holder Contracts booked by | 
us, and under construction, since January 
Ist, 1910. 


GOLDSBORO, N.C.,- - - =~ 30,000 cu.ft. 
AMHERST, MASS., 30,000 cu. ft. 
GLASSBORO, N. J., 50,000 cu. ft. 
ATLANTIC HIGHLANDS, N.J,- - 50,000 cu. ft. 
PORT JERVIS, N.Y, - -.- - 75,000 cu.ft. 
HAMMONTON, N.J., - - - - 100,000 cu.ft. 
COATESVILLE, PA. (Am. Gas), - 150,000 cu. ff. 
PLEASANTVILLE, N.J.- - - ~ 200,000 cu.ft. 
HARRISBURG, PA. (U G.I.) 1,500,000 cu. ft. 
NEW HAVEN, CONN. - 3,000,000 cu.ft 
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GAS EXHAUSTERS AND BLOWERS. 


We have a full line of sizes for all standard pressures. The 
design, material and workmanship is A-1. Prompt Delivery 
and Reasonable Prices. WHY NOT give us YOUR require- 
ments P a we a we we we ye ae 


THE PIQUA BLOWER CO., 


PIQUA, OCOBIO-7 














°° aS ° 
«red z oe 
wes ated a a 


ee, 


_ QUINTARD IRON WORKS €0., 
Foot of Twelfth Street and East River, New York, 
BENCH WORK, 
CONDENSERS, 
SHAVING SCRUBBERS, 











Ludlow Valvé Mfg, Co., 


TROY.N.Y., U.S.A. 
Double and Single Gate Valves, 4” to 72”, 











iaiiee: CAST IRON FLANGED PIPE, 
Gas, Water RIVETED STEEL PIPE. 
9 
gliceim Oil 4 FREDERICK W. FLOYD, Engineer. 
9 9 j —— 
: ESTABLISHED 1856. 
Ammonia, Etc. HENRY MAURER & SON, 


Manufacturers of 


High Grade Firebrick, Blocks, Tiles, 


. ETC., 
Send for Catalogue. Works: Maurer, N. J. Office : 420 E. 23d St., N. Y. City 











HOT GAS VALVES A SPECIALTY. 











GAS BENGH GONSTRUGTION GO., 


ST. LOUIS. MO. 


COAL GAS BENCHES. 
HORIZONTAL———INGLINED,.———VERTICAL. 









WE HAVE ALL TYPES and SIZES IN SUCCESSFUL OPERATION. 
BUILT AFTER OUR OWN DESICNS and WITH OUR OWN MATERIALS. 


WATER CAS LININCS, ALL WORKMANSHIP, MATERIAL 
CHECKERBRICK. AND RESULTS CUARANTEED. 








JsTUsST PUBLISHED. 


Catechism of Central Station Gas Engineering in the United States. 


Compiled from the questions and answers sent out to the Practical Class, Trustees Gas Education Fund. 











Section I. General Definitions. Section II. Manufacturing Materials. Section III. Manufacturing Plant---Construction and Operation. 


Section IV. Distribution System and Consumers’ Appliances. Section V. Chemical. Section VI. Physical. 
Section VII. Masonry Construction. Section VIII. Miscellaneous. 





64 INCHES BY 9 INCHES. G72 PAGES. ILLUSTRATED. 
PRICE: 


Cloth, $5 net, plus postage. Flexible Leather, $7 net, plus postage. 





For Sale bv TRUSTEES GAS EDUCATIONAL FUND 58 William Street, New York City. 
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“BUY-WORD ” 


for the best 


Cast Iron, Dry, Gas Meter. 


We could make a less accurate meter than the IRONCLAD ata 
lower price—but we would then have competition. 


Either Straight or Circular Reading Registers. 


CATALOG 100 


Pittsburg Meter Co. 


Main Office and Works: 
East P.ttsburg, I a. 


New York, 149 Broadway. 
Chicago, 256 Madison Street. 
Kansas City, 6 West 10th Street, 
Seattle, 8th and Madison Street-. 
‘San Francisco, 149 New Montgomery 
Street. ‘ 





Manufacturers of Gas Meters and 
Water Meters. 











ORDER NOW 


TO GET PROMPT SHIPMENT 


HUMPHREY AUTOMATIC 
GAS WATER HEATERS 


Have the valve at the top; easy and 
cheap to connect ; a sootless bunsen 
flash pilot; a galvanized, rust-proof, 
non-clogging burner, and many oth 
er things making for trouble freedom 
and high efficiency. .. .. . 


GUARANTEED. 


They Make 


Pleased Users 


HUMPHREY GO., 


Kalamazoo, Mich. 











UP 


iS 


NV 

















THE 
SAPEST, 
SIMPLEST 
STRONGEST 
AND MOST 
==! SATISFACTORY 
PREPAYMENT METERS. 


TRY THEM 


AND YOU WILk BE CONVINCED 
OF THEIR EXCELLENCE. 


NEW YORK IMPROVED METER 60., 


306-310 EAS. 47TH ST., NEW YORK CITY. 
































PACIFIC COAST REPRESENTATIVES : 
NORTHWEST GAS EQUIPMENT COMPANY, PORTLAND, ORE. 
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PUBLIC LIGHTING TABLES FOR JUNE, I910. 


——<— 








Table No, 


1, 


FOLLOWING THE MOON. 


Day 

of Sie 
Week. | 

| Date, | 

Wed. 1 
Thu. | 2 
Fri. 3 
Ae ee 
Sun 5 
Mon 6 
Tue. 7 
Wed 8 
Thu. 9 
Fri. | 10 
Sat. 11 
Sun. 12 
Mon. 13 
Tue. 14 
Wed 15 
Thu 16 
Fri. 17 
Sat. 18 
Sun 19 
Mon 20 
Tue. 21 
Wed 22 
Thu 23 
Fri. 24 
Sat. 24 
Sun. 26 
Mon. | 27 
Tue. | 28 
Wed.} 29 
Thu. 30 


Light. 


8.00 

8.00 N.M. 
8.00 

8.00 
8.00 

8.00 
11.40 
11.30 
11.50 F.Q. 
A.M. 
12.10 
12.30 
1,00 
1.20 
1.50 
2.20 
NoL. 
NoL.F.M. 
No L. 
8.00 P.M. 
8.00 

8.00 

8.00 

8.00 

8.00 L.Q. 
8.00 





| 
| 
| 


(COMMUNICATED BY THE AMERICAN METER COMPANY.] 


Table No, 2. 
NEW YORK CITY. 


ALL NIGHT LIGATING. 





| 


yf 

| Week. | | Complete Complete 

| Lighting | Extinguishing 

(extinguish. | Date. jin 1 Hour. in 50 Minutes. 
From Time Given, 
P.M. | A.M. 
2.40 A.M.||Wed. | 1 7.12 3.17 
3.00 Thu. | 2 7.12 | 3.17 
3.30 Fri. | 3 7.12 | 3.17 
3.30 en) ae 7a 3.12 
3.30 Sun. | 5 Ae 3.12 
3.30 Mon 6 Tay 8.12 
3.30 Tue | 7 7.17 | 3.12 
3.30 © |Wed.| 8 7.17 3.12 
| 3.30 Thu. | 9 7.17 | 3.12 
3.30 Fri. 10 7.17 3.12 
3.30 a Se! 7.17 3.07 
3.30 Sun. | 12 7.17 3.07 
3.30 Mon 13 va 3.07 
3.30 Tue. 14 sf) 3.07 
3.30 Wed. | 15 7.17 3.07 
3.30 Thu. | 16 sa 3.07 
3.30 Fri. 17 7.17 3.07 
3.30 Sat. 18 7.22 3.07 
3.30 Sun. 19 7.22 3.07 
| 3.30 Mon. | 20 7.22 3.07 
No L. Tue. | 21 7.22 3.07 
No L. Wed.;{ 22 7.22 3.07 
No L. Thu. 23 7.22 3.07 
10.30 P.M. |/Fri. 24 7.22 3.07 
11.10 Sat. 25 7.27 3.07 
11.50 Sun. | 26 7.27 3.07 
12.10 a.mM.|Mon.| 27 7.27 3 07 
12.40 Tue. | 28 7.27 3.07 
1.10 Wed.| 29 737 3.07 
| 1.30 Thu. | 30 7.27 3.07 
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ROOTS’ GQDAS EBEZTAAVUSTE RS. 


‘ ar! 


et, 1 


S44 whi pee ve FRY x a ee sia 





Sizes for any re- 
quired capacity. 


Self-oiling, ad- 
justable bronze 
bearings. 2 @ 


Most perfect and 
sensitive Gov- 
ernor. = 2 @ 


Write for Cata- 
logue. 2 = @ 


PH. & FM. ROOTS 
COMPANY, 


HOME OFFICE: 
Connersville, Ind. 


NEW YORK OFFICE: 
120-122 Liberty St. 
CHICAGO OFFICE : 

1547 Marquette Bidg. 


SEND FOR POCKET FODTTION OF ‘ENGINEERS’ PRACTICAL REFERENCE BOOK.” 











Mueller Extra Heavy 
High Pressure Gas Cocks 


Are not cored out under the hexagons, 
plenty of metal being left there to give 
the required strength for tightening on 


to the pipes. 


Mueller High Pressure Gas Service Cocks 
are made with round openings and with 
drilled solid keys. 


Every cock is subjected to a high pres- 
sure test--both air and hydraulic pres- 
sure--and is Unconditionally Guaranteed. 


Works and General Offices 


DECATUR, ILL., U.S.A. 
West Cerro Gordo St 


TRACE MARK 


MUELLER 


REGISTERED 


H. MUELLER MFG. 


GO. 





Tee Handle Curb Cock, 
Inside Threads. 


D-21051. 


Eastern Division, 


NEW YORK, N. Y., U.S.A. 
254 Canal St. (cor. Lafayette). | 




















ta 
 ———————eEeEeEeEeEeEeEeEeeeeorrerrree. ere eee 


> SRNR Bearer me te: 
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<= BRAY BURNERS HAVE BEEN USED FOR MORE THAN 
Ee FORTY YEARS. 


In that time they have been recommended and used by the ledsiing 
gas experts, endorsed by the U.S. Government Inspectors of Gas, as well 
prominent State Inspectors. 











To-day the Bray is the only high-grade, absolutely reliable open flame 
burner on the market. 


Ww. IM. CRANE COMPANY, 


16, 18 and 20 West 32d Street, New York,-. 
SOLE AGENTS FOR GEO. BRAY &« CO., LEEDS, ENGLAND. 








4 


eR ee ge | COMBINATION INDICATING AND RECORDING 
a UNITS OF WILLIAM H. BRISTOL ELECTRIC 


EMAUS PIPE FOUNDRY. ——>, PYROMETERS. 








ESPECIALLY ADAPTED FOR GAS MANUFACTURING PuAnTS.- 


* Indicating Instrument installed on Gauge Board for Gas Maker. Record: 
ing Instrument installed in Superintendent’s Office. : 


_ Write for Special Bulletin No. 116 explaining appli¢ations of these Pyro- 
meters 'n Gas Works of many Gas Manufacturing Companies. This new 
bulletin also gives lists of Gas Companies using the Wm, ‘3 Bristol 
Electric Pyrometers. 


THE BRISTOL CO:, WATERBURY, CONN. 


BRANCH OFFICES: NEW YORK. - PITTSBURG. CHICAGO 


WATER GAS APPARATUS. 


WE HAVE HAD 36.YEARS'’ 
EXPERIENCE IN OPERAT- 
ING AND BUILDING WA- 
fon VAS WORKS: =: :: :: 


Old Water Gas Works Re- 
built and Made Up to Date. 


Correspondence Solicited. 


GAS ENGINEERING CO. 


FRAN EZ DD. MOSES, Fres., 


WATER CAS sensiiiicedadiesk pes day aiiene. i RE NTO N, N. J : 


AST [RON GAS€WATER PIPE 








* “MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS Res 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etce 

















PRACTICAL HANDBOOK ON CAS ENCINES, ‘<no'workina or rhe same, 


By G. LIECKFELD, C.E. 4 Translated with Permission of the Author, by GEORGE M. RICHMOND, M.E. Price, $1. 
For Sale by AMERICAN GAS LICHT JOURNAL, 42 Pine Street, New York City. 
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C4BLE ADDRESS : 165 BROADWAY 
WiLDOLPH, NEW YORK. WILLIAM W. RANDOLPH, M.E., NEW YORK CITY. 
CONSULTING ENCINEER, 

FORMERLY CHIEF ENGINEER AND VICE-PRESIDENT OF 
HUMPHREYS & GLASGOW, INC. 

EXAMINATION 4no VALUATION of PUBLIC UTILITY 4x0 POWER CORPORATIONS. 
ADVICE AS TO CONSTRUCTION 4x MANAGEMENT. 




















oe ee 











OF BENCH FUEL, INCREASE THE YIELD PER BENCH, DECREASE THE LABOR 
CHARGE, AND NO CLINKERS. 


NEW BENCHES --or:REF'ILLIN Cs. 
Etorizontals:--Inclines:-Verticais. 


THE IMPROVED EQUIPMENT COMPANY, 


MAIN OFFICES: 60 WALL STREET, NEW YORK, N. Y. 


Sole Agents for the Dessau System of Vertical Retorts for the Western States. 
SOLE LICENSEES FOR THE DOHERTY BENOH FUEL ECONOMIZER. 





SHOWING STACK OF TEN BENCHES UN:ER CONSTRUCTION. 
BENCHES EQUIPPED WITH THE ECONOMIZER SAVE FROM 20 TO 50 PER CENT. | 


masa 
ee ee ee ee 
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FIELD’S ANALYSIS . 
E"*or the Wear 1908. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 40th Year of Publication. 





aa PRICE, $5. ...m 
Bor Sale by AMERICAN CAS LICHT JOURNAL, 42 Pine Street, New York City. 
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‘OF AMERICA 


coats oa Welshach System 
vee of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
end Towns. 

By means of the Weisbach System of 
Street lighting the superiority of GAS over 
@lectricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 


Economical, 
Attractive, 
Successful, 
Up-to-date. 

IT LIGHTS THE STREET. 
Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 


BACH BURNER, and thereby supply a 
uniform light in all localities. 


WELSBACH STREET LicHTING Company 


It is 





Correspondence Solicited from 
Gas Companies and Others 
dinterested in Municipal 
and Outside Lighting. 


The Welsbach Mlulti-Flex Lamp, 


The Lamp that’s Made Good. 


Made Good in the Factory-- 
that’s why it’s made good outside! 


Thoroughly tested by many gas companies--then bought 
--and recommended by them to other gas companies. 

Guaranteed wind, rain and bug proof. High candle power at 
normal gas consumption, and at decreased maintenance cost. 




























THE WELSBACH MULTI-FLEX ARC. 


Height, 24in. Diameter Reflector, 20 in. Diameter Globe, Il in. 


Made in 5-mantle form only, with ball joint, drip cup (on 
artificial gas only) and either F. F. clear, or Verre Krasna 
opaline globe. Packed 6 toacase. Price does not include 
manties. 

TWO FINISHES. 


Dark Green Enamel. White Enamel with Gold Bands. 


Tm. io 


WRITE FOR DISCOUNTS. 


Welsbach Company, 


Factories: 
Cloucester, N. J. ——-——-—- Columbus, O. 





Installation in a Business Block, Nashville, Tenn. 
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The United Gas Improvement Gompany, 


Broad and Arch Streets, Philadelphia. 
“wn ESO OAS WORKS. 


Largest Builders of CARBURETTED WATER GAS PLANT IN AMERICA. 








SOLE AMERICAN BUILDERS 


oF THE 


Standard Jjouble-Superheater [owe Water {las Apparatus. 




















fella Pll 
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1Ssoo CON TRACTS. 





Belmar, N. J. St. Albans, Vt. | Brockton, Mass. Rosslyn, Va. 
Abilene, Tex. Jersey City, N. J. | Rockville, Conn. Auburn, N. Y. 
Pawtucket, R. I. Everett, Mass. Bay Shore, N. Y. Lewiston, Me. 
Middletown, Conn. Burlington, la. | Sag Harbor, N. Y. | Moline, Ills. 
Weatherford, Tex. Des Moines, Ja. | Wilmington, Del. | Aurora, Ills. 
New Bedford, Mass. | Pelham, N. Y. | Hammond, Ind. Goldsboro, N. C. 
Dallas, Tex. _ Pleasantville, N. J. | Sumter, S. C. ' Hoopeston, Ills. 
TOTAL NUMBER OF SETS INSTALLED DURING YEAR 1909, . . ... - 3I 
TOTAL NUMBER OF SETS INSTALLED TO JANUARY I, 1910, . . . . . . 72! 
TOTAL DAILY CAPACITY fO JANUARY 1, 1910,. . . . . ~ 585,590,000 cu. ft. 


Tar Eixtractors for Carburetted Water Gas 
FPhotometrical Apparatus. 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 

Waste Exeat Boiler. 

Eysrometer. 

Meters for Regulating Air and Steam Supply to Water Gas Apvraratus. 
Bimergency Hits for Persons Owercome by Gas. 
Bmergency Hits for Hlectric Shock. 
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Established 1868. Incorporated 1890. 









Greene & Essex Streets, 


——_26a—_—- 
MANUFACTURERS OF 


GEROULD'S IMPROVED RETORT CEMEN| 


Duis. E.Grecory,Prest. Davin R. Daty, V.-Prest.&Treag, 4 oa ns ba wy yom Yorn Prine Biaat 
.D. A 


up all bench-wor ew pat 
| furnaces and cupolas. s cement is ed ready for use. 


H. D. ABEeRNeETzEY, Sec. 
Ld Economicand thorough in its work. Fully warranted tostick. 
autier & Co Price List, f.o.b. NEW CASTLE, PA. 
= * s nats, $00 60 080 pounde, 0% 6 conte por pound, 


In 
In Kegs, 100 to 200 “ 
In Kegs less than 100 18s —s * 


Jersey City, N. J. C. L. GEROULD, 


29 North Mill St., New Castle, Pa. 


CLAY GAS RETORTS, FIRE CLAY TILES, Mf parep-pINAS RETORT CEMENT. 








FIRE BRICK and FIRE CLAY SPECIALTIES, ff Dniersty scented © be te best, coment to 


patching and repairing retorts, making up bench 











——_2ta ___ 


Fire Brick in Barrels and Bulk. 





262 


SOLE MANUFACTURERS OF THE 


work, etc. Advantages: Powdered form; only 
mix with water ; no waste; too much mixed, ap- 


Ground Fire Clay, Fire Sand and Ground ply water and use the next time; adheres very 


easy ; does not fall out by decarbonization. We 
guarantee or take back. Many re-orders and re- 
commendations from Ameriva, Germany, France, 
Belgium, etc. Write for price and testimonials, 








FLEMMING GENERATOR GS FURNAGE. S"™="==""2eerSae"™ 





‘pall 


| RET 


“‘BEST BY TEST.” 





ESTABLISHED i868. 


——<>—_—_ 


L. N. RANCKE, V. Pres. & Mgr. E. L. RIEHA, Engincer 


ed 


MORE 
"Oe AIREBRICK 
Ry COMpAN 


EE Oooo 


COAL GAS BENCHES. 


HORIZONTAL RETORTS. 


NCLINED RETORTS. 


| VERTICAL CHAMBERS. 


|WALDO B 


_ or 


ROS., 102 Milk St., BOSTON MASS., 
NEW ENGLAND AGENTS. 












Saint Louis, Missouri. 


















All Bench Iron is 
of Our Own 
Design. 
Large Stocks Kept on 
Hand for Prompt 
Shipment. 


Correspondence 
Solicited. 


All Contracts made 
as of Saint 
Louis. 





THe Fannie Qusseit. MINING § Mr Co 


Prowr @ ino Cvevarions or Beran [P96 
Swomrne (eon Womr 
cece St /foor 























THE PARKER-RUSSELL MINING AND MFG. CO., 


New York Office, 45 Broadway. 


GAS RETORT SETTINGS, WATER GAS LININGS. 


Note the Arrangement of Ironwork for Benches of Nines: Heavy Binders, Best Designs, Extra Heavy Castings. 


Fiddes- Aldridge 
Stoking Machinery. 


Very Large 
Stock of Retorts 
and Settings on 
Hand Made from 
Glays Mined and 

Manufactured 
by Ourselves. 


We Know what We Send 
Out to be the Best. 


No Guess with Us. 


VERTICAL.--We erect Vertical Benches on the continuous and intermittent systems. We are the Sole Agents of the United States and 
Canada west of Buffalo, Pittsburg and Toronto, for the Woodall-Duckham Continuous Sy8tem. We consider this the best system 
on the market. There is one installation in successful operation at La Grange, Ills. High yield. Very low cost of labor. 

© 























——— MANUFACTURERS OF ——— 


Gas Retorts, Bench Settings, Fire Brick, 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full 
Furnaces, to Burn either Coal or Menage e+ for Front or Rear Clinkering. The 
tehell is the Original Coal Firing 


“YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


nch. é also Hrect Plain Benches with One to Six 


JOHN DELL, 


ESTABLISHED 


Cupola Linings, Etc. 


City Office: 
411 Olive Street, 3) Bie, 


Continental Bank, 























BSEPERT INSPECTION of Holders and Other Structures During Construction. 
EBECON,OMIC DESIGN of Steel Structures, Reinforced Concrete, 


CHAMBERS & HONE, Consulting Engineers. <- og ° 


Masonry and Foundations. 


1 Liberty Street, New York ( ity 
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Bronder Patent Stoking-Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 4“, 








COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


pe Cr. A. BRON DER, a. 


Contracting HBnesginececereand Builder, 
229 BROADWAY, NEW YVorR=:z. 


| CONNELLY TRON SPONGE GOVERNOR CO, 


Automatic, Balance, High Pressure and Service Governors, 


Unison Telemetric Pressure Gauge, 


lron Sponge, Purifying Material for 
Gas Purification, Manufacturers of 
Jones Jet Photometers, The National 
Smoke and Ammonia Helmet, Sulphur 
Testers, High and Low Pressure 
House Govemors... 
Wide Experience in High ia Installation and Extension. 


PaciFic coast AGENT:) SO CHURCH ST., NEW YORK CITY. 
N ERANCISCO, ! 295 WEST 22D ST., CHICACO, ILLS. 


SAN FRANCISCO, CAL. 























REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 
Double and Single District Stations, 


And Individual Service Governors for Reducing 
High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 


+ 
(Z 
LJ 
re 


BEnelish Agents: 
THE BRYAN DONKIN CO., LTD., Chesterfield, England. 








Combination Governor. 
12-Inch High Pressure Governor. Write —_ >‘nniatnes. (Governor and Mercury Seal.) 


FIELD'S ANALYSIS FOR THE YEAR 1908. 


PRICE, 85. FOR SALE BY 


AMERICAN GAS LIGHT JOURNAL, 42 Pine St., New York City. 

















| By GrorcE Sieoen Pu.D. Third and Enlarged Edition. 
Price, $15. For Sale by 
COAL TAR AND AMMON A AMERICAN GAS LIGHT JOURNAL, 42 Pine St., New York Citv, 








if 
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BERWIND-WHITE COAL MINING COMPANY'S J 
Qcean Westmoreland Gas Coal. 


; STRIGTLY High Grade. j 
Caines : Carefully Prepared. 


For Gas Making or 
Heavy Steaming 























Washington Building, New York. 
Betz Building, Philadelphia. 


A. Cc. M. AMZOy, 


General Agent and Manager Gas Coal Department, 
No. 1 Broaaway, New York. 


FRED BREDEL COMPANY, 


FRED BREDEL, C.E., President. MILWAUKEE, WIS. 
DESIGNERS AND BUILDERS OF COAL GAS WORKS AND APPARATUS. 


BREDEL Recuperative Benches with Chamber Recuperator; all sizes, either Horizontal or Inclines. 








Our Benches use less fuel and last longer 
than any other bench, without exception. 





NAPHTHALENE EXTRACTOR-CONDENSERS, 
NAPHTHALENE WASHERS, 
TAR WASHERS, 
AMMONIA WASHERS, 
COOLERS, 
PURIFIERS, AMMONIA STILLS, 
GAS ENRICHING PLANTS, 
RETORT HOUSES, STAGE FLOORS, 
TURN TABLES. 





BREDEL-FOULIS DISCHARGING MACHINE. 


SOLE AGENTS FOR 





Retort House with 20 Benches of 9's, Charging and Drawing Machines, Hydraulic Coke ARROL-FOULIS CHARGING MACHINE, and 
Conveyor. Erected for the Richmond City Gas Works. ALL OUR OWN SYSTEM, FROHNHAUSER COKE CONVEYOR. 


Complete Gas Purifying Plants to use in conjunction with high percentag> Sulphur Coal. Patented System In Actual Operation. 








PETER YOUNG, President. ESTABLISHED 1864. N. A. YOUNG, Secretary and Treasurer. 


noreY ins, JAMES GARDNER, JR. CO; oc" 


JAMES GARDNER, JR,, CO., Bolivar, Pa. 
Successor to WILLIAM CARDNER & SON. 


Fire Glay Goods for Gas Works. 
The “Gas World” Analyses of Municipal Gas Accounts, 15S2-5, 


AND 


The “Gas World” Analyses of Gas Companies’ Accounts, 7335 


EVERY GAS ENGINEER AND MANAGER SHOULD HAVE A COPY OF THESE INVALUABLE AND UP-TO-DATE WORKS. 


Price, $4 each. For Sale by AMERICAN GAS LIGHT JOURNAL 42 Pine Street, New York City. 
























if 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


C.M. KELLER, 


Columbus, Ind. 
Correspondence §o'icited. 











AWARDED A SILVER 
MEDAL AT THE WORLD’S 
FAIR, ST. LOUIS, 





AGENTS. 


Pacific Coast—VAN E. BRITTON, 269 Monadnock 
-Building, San Francisco, Cal. 


Creat Britain—PARKER & LESTER, Old Kent Road, 
London. 


—— 


MANUFACTURED BY 


BAFETY GAS MAIN 
STOPPER CO. 


257-263 East 133d Street, 
NEW YORK CITY. | 


PAZENTS, "Serrcne 
ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 














833 Bond Building, Washington, D.C. 





Send for Pamphlet on Patents, 


Epmunp H. McCuLioves, H. C, ADAMS, CHAS. F. GODSHALL, HENRY WHARTON, C. B. NICHOLS, 
President, 1st Vice-President, 2d Vice-Pres. & Treas, Assistant Secretary, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


| Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Pa, 





ProiINTsS OF SHOHIFPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N, J, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New Siciad and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa, 


ee ——————— 


CAS MAINS<SERVICE PIPES. 











Their installation for High or Low Pressure is the work in which we have specialized 
for years. Because of our Facilities and Experience, many Gas Companies prefer to con- 
tract with us for such work, rather than to execute it themselves. It proves to be as 
cheap in the end. We solicit inquiries. SULLIVAN BROS., 

Telephone Connection. 11 Main St., Flushing, N. Y. 





























° So neon 
\ en GAS TAPPING MACHIN 


MASS Ss Drilling and Tapping 
ESTA Sy Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


‘ 







They are Strong and 
Oompact. 


Size of Combination Drills 
and Taps % to 4-Inch. 


Machines Sent to any Gas 
a: for Thirty 
ys’ Trial. 





1412-1428 Adams Street, Hoboken, N. J. 


PURIFIER AND SCRUBBER TRAYS. 
Church’s Patent Trays, 


Reversible; Strongest; Most Easily Repaired. 
We also Supply the Cheapest and Strongest 


Send for Circulars. 


Gi. Lh 








Reversible Bolted Trays. 


Special Trays for irom Oxide in Either Style. 


DAYTON, 0.’ 








ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By FF. B. WRIGHT. 


A NE Ww 


AMERICAN BOO EZ. 





CONTENTS. 

Chapter 1. Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 

. 2. Mashing, cooling and fermentation in general. ” 7. Alcohol from Beets. 

3. Distillation, simple forms of stills, the production of 6 8. Alcohol from Sorghum and Molasses. 

P Alcohol from wine. * 9. De-natured Alcohol and its Commercial uses. 

4. Malting. “10. Alcoholometry. Index. 
« 5. Alcohol from Potatoes, mashing, fermentation, distil- 
lations, Continuous stills. Fully Illustrated with Original Drawings of Necessary Apparatus. 





PRICE, $1. Bor Sale by ‘ 


AMERICAN GAS LIGHT JOURNAL, 42 Pine St., New York City. 


0 ee ee 
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DAVIS & FARNUM MANUFACTURING CO., 
Waltham, Mass. 


GAS HOLDERS. 


Steel. Tanks ie Naptha ican, Machinery for Coal @ and Water Gas Plants, 














H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


218 LA SALLE STREET, CHICACO. _ 
Oklahoma City, Okla. Mobile, Ala. San Diego, Cal.. 








Humpareys & Guascow, Inc, [insu Ir Fic 


CONSULTING ENCINEERS. 
DESIGN---CONSTRUCTION-—-MANAGEMENT 


ADVICE AS TO EXTENSION, MANAGEMENT AND RECONSTRUCTION OF GAS AND | 
ELECTRIC PLANTS. 


COMPLETE EXAMINATIONS MADE. = @ > _ PROPERTIES PURCHASED. | 
CITY INVESTING BUILDING, 165 BROADWAY, NEW YORK. | GAS PLANTS 























ee 


: CITY. SUPPLY.- 
COAL AND COKE ELEVATING AND — PLANTS, DOWER DEVELOPMENT. 


INDUSTRIAL HEATING. 
NOISELESS CONVEYOR. | : 
MCDONALD-MANN GAAMINATIOND AND. REPORTS 











QUENCHING 1519 PEOPLES GAS BLDG., CHICAGO. 
_— # 


| FIELD’S ANALYSIS FOR THE YEAR !:08 















BULLETIN D-1, describing our machinery, sent on request. 


Coal Storace Bu ry & of the Lowell Gas es ona Coal An Analysis of the Principa) Gas Undertakingsin 





Sto ored | Uding with a Hua hi U t CO M Pp Eagiand, Seotiandand [reland; being the 40th year 

pad bam ae AG AL PIPES waicn ate + =f e = W. H N AN ¥, of publication. Compiled and arranged by JOHN W. 

HCA OMETER, 4 1 G1V ES : FIELD, Sec’y and Gen. Mgr. of The Gas Light and 

ue ma Sh Ghavine mere Tun oouvnion secre, _.__ WEST NEW BRIGHTON, NEW YORK. Coke Company, London. Price, $5. For Sale by 
10h R 7 L N THEC ° 





mote NEW YORK OFFICE, «- 45 BROADWAY. ' 





AMERICAN GAS LIGHT JOURNAL, 42 Pine St., N. Y. City. 
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eRe MARCH COMPANY, 


Hudson Terminal Building, 







WORKS: 50 Church Street, 
Keasbey, Perth Amboy, N. J. NEW YORK, N. Y. 


DESSAU SYSTEM OF VERTICAL RETORTS, 


“The Only System in Successful Operation.” 


U. $. Patent No, 904043, U. S$. Patent No. 906187, 


“Feeding Device.” 











“Process Patent for the Carbonization of 


- Coal in Vertical R 
—. = U. S. Patent No, 899503. 
“R H na 
U, S. Patent No, 801268, rea icute 
“Operating Mechanism for Bottom Mouth- U, S, Patent No, 9/5156. 


pieces.” “ Recuperation.” 


388 Benches, with 3984 Retorts in operation and under construction. 
TOTAL DAILY PRODUCING CAPACITY, 60,000,000 CUBIC FEET. 


First Installation in the United States of America, 


PROVIDENCE, R. 1., 12 BENCHES, 120 RETORTS, 


Complete, with 


Retort House, Coal and Coke Handling Machinery 
and Storage Bins. 


HORIZONTALS AND INCLINES OF APPROVED TYPES. 








Correspondence Solicited. FREDERICK J. MAYER, General Manager. 
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The Stacey! Manufacturing Co. 


GAS ENGINEERS AND BUILDERS. | 
ME , | 








| Of All Sizes and Types 








Au Ti LL 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION, 
ALL IRONWORK AND APPARATUS REQUIRED IN A GAS PLANT, 


| “CHOLLAR’S” PATENTED SYSTEM OF GAS PURIFICATION. 


Estimates Cheerfully Furnished. 


OFFICES & WORKS, - - -------- CINCINNATI, 








KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 





AMMONIA WASHERS, 


CONDENSING, SCRUBBING %» PURIFYING APPARATUS. 


Street Specials and Valves. 


ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {"°"".u""= 





| 
| 
| 
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-DEILY & FOWLER MP6. CO. 


39 Laurel Street, Philadelphia, Pa. 








ESTABLI SHED 1842. 2  —___ INCORPORATED i908. 
Burt DEeRSs OF um 


| GASHOLDERS, 


Single-Lift or Telescopic, 





With or Without Steel Tan _s. 


‘4 Oil Storage Tanks, Water Tanks, te. 








ESTIMATES CHEERFULLY FURNISHED. 
| CORRESPONDENCE SOLICITED. 











ASE ABOUT OUR 


VICTOR BLOWERS, 


For Use with Industrial Gas Appliances. 





WE ALSO SBOTrICITF YTouR IN QUIANRIAZBS FOR 


GAS EXHAUSTERS, 

HIGH PRESSURE GAS PUMPS, 
BOOSTERS, 

HUNTOON GOVERNORS, 
PRESSURE REGULATORS, 
BLAST VALVES, | 

ETC., ETC. 


THE CONNERSVILLE BLOWER COMPANY, 


Commnersville Indiana, U.S. A. 


NEW YORK OFFICE, 60 Church Street. CHIGAGO OFFICE, 536 Monadnock Building. 


AMERICAN GAS ENGINEERING PRACTICE 


By M. NISBET LATTA, C.B. PRICE, $4.50. 


Eor Sale by 
AMERICAN GAS LIGHT FTOURNAL:, - 42 Fine St., New York City. 
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D. McDONALD & CO., 


971-997 BROADWAY, ALBANY, N. Y:, 


MANUPACTURERS OF 


DRY GAS METERS, STATION METERS, PREPAYMENT 
METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. 3: 3: 

















NEW vous, OFFICE: | ALBANY OFFICE: 


| CHICACO OFFICE: 
Gi West 47th Street. 


991 Broadway. Jefferson and Monroe Streets. 








We can meet your requirements for 


STATION METERS 


On all capacities from 1,500 to 500,000 cu. ft. per hour. 





When in Need of Station Meters Write 


ROTARY METER COMPANY, 
280 Broadway, NEW YORK. 
Our Literature and all information will be sent on request. 











One-half the Cost—One-tenth the Space of Old Style Wet Meters. 











The Sprague Meter Co. 


Manufacturers of 


Cast Iron Gas Meters 


Artificial or “Natural (jas 


Plain or Prepayment 


Lower in first cost and cheaper to maintain than any meter 
on the market. 


Write us for rarticulars. 
The Sprague Meter Company 
203 Water St., Bridgeport, Conn. 








~~’ baal | tre ite ee, ke. Ss re Oy 
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R. D. WOOD & CO., 


400 CHESTNUT = -; PHILADELPHIA, 

















Cast Iron Pipe.| Gasholders. 
HEAVY LOAM C fain Single or Multiple Lifts, with or without Metal Tanks. 
i PURIFIERS, CONDENSERS, 
eae oy SCRUBBERS, BENCH WORK. 
LAMP POSTS, VALVES, ETC.., : Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. | Holder Cups. - 








NATHANIEL TUFTS METER COMPANY, 


455 Commercial St., Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC. 


REPAIRING OF ALL MAKES OF METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 








METERS. 
INCREASED CAPACITY. 
INCREASED HFEF FICIENCY. 


PREPA YMENT METERS, STATION METERS, METER PROVERS, ETC. 
Prompt AND CAREFUL ATTENTION TO aLL REPAIR WORK. 
MARYLIAAND METER COMPAN YW, 


BALTIMORE. — CHrIrcAaAGo. 


You NEED ONE OR MORE OF OUR COMPLAINT METERS. 


METER S, Plain and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


| KEYSTONE METER COMPANY, 
ROYERSFORD, PA. 
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AMERICAN METER CO., 


NEW YORK, srt. cous, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS, 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a —_ METERS REPAIRED ____.. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT_ATTENTION. _CORRESPONDENGCE SOLICITED, 


METRIC METAL COMPANY, 


MAKERS OP 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 



































FACTORY AT ERIE, PA. 


THE FULTON GAS PRESSURE GOVERNORS 


For Artificial or Natural Gas. 


For District or Individual Service. 


Our Improved Duplex Sensitive Governor for district service will re- 
duce high pressure gas to inches of water without variation. Absolutely 
safe and reliable. No complicated mechanism to get out of order. No aux- 
iliary regulators or other devices to assist the main governor required. The 
most simple and perfect governor ever placed on the market. We also man- 











Governors for any inlet and outlet pressure. : 
More than 20 years’ experience with the largest gas companies. Send for 


Catalog. ss THE CHAPLIN-FULTON MFC. CO., 


VAN E. BRITTON, Pacific Coast Agent, Monadnock Bidg., San Francisco, Cal. 28-34 PENN AVE., PITTSBURGH, PA. 








ufacture Holder Governors, Compressor Governors and Individual Service 
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JOHN J. GRIFFIN & Co. 


1518. TO 1521 RACE STREET, 


——— - PHILADELPHIA, 0 "Ghckco. 


GAS METERS, 


Station Meters and Apparatus 
of Every Description. 


REPAIRING CAREFULLY DONE. 


THE POSITIVE PREPAYMENT METER 


OVER 600,000 OF THESE PREPAYMENT METERS ARE IN USE 
IN THE UNITED STATES, AND THE DEMAND IS 


STEADILY INCREASING. 






































If you have some ordinary meters to be repaired, send them to us 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 








SEND FOR OUR GATALOGUE AND OUR PREPAYMENT BOOKLET. 


